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<(.86.@B.Y.8D! ./! C-*D! \RRZW! H./.8@D! ./! C-*D! \RR[W! 29AB+//D! ./! C-*D! \RR)W!=C,1D! ./! C-*D! \RR)W!
=C,1D!./!C-*D! \RRZJ>*! #B!T+,J-+9:!C0E!6C@! /A.8CG.0/+@9A.!H3/.,/+C-!6.8!2=5L.AC,6-0,1!C0E!
"G+93,6Y-+/+@!A0B.8+!8C6+C-+@!<&.,,+@.--.J31.,>!<TCC:.D!./!C-*D!\RR\>!0,6!"G+93,6Y-+/+@!A0B.8+!
0-,C8+@! <(3-E.8.--.J31.,>! I.+1.,! @+9A! :3,/83?.8@.! "81.J,+@@.! <L09AJ+,6.8D! ./! C-*D! \RR\W!
TCC:.D!./!C-*D!\RR\W!TCBB.8D!./!C-*D!\RRRW!`3D!./!C-*D!\RR)W!d3BG.D!./!C-*D!)UUQW!=C,1!C,6!
XA.,D! \RR\>*! fA,-+9A! :3,/83?.8@.! M0@@C1.,! .81CJ.,! @+9A! J.+! 6.8! L.AC,6-0,1! 6.8!
H-C,/C8EC@9++/+@! <HC+,E0-!T..->D!6+.!?3,!G3@+/+?.,!L.AC,6-0,1@.81.J,+@@.,! <MJ/D!./!C-*D! \RR\W!
XA.,D! ./! C-*D! \RR)W! (.86.@B.Y.8D! ./! C-*D! \RRQW! P16.,D! ./! C-*D! \RR)CW! d3BG.D! ./! C-*D! \RR\W!
=C,1D!./!C-*D!\RRRW!=.+-D!./!C-*D!\RR\>!J+@!I0B!]CI+/!6.8!g#,.EE.:/+?+/K/h!8.+9A.,!<TCC:.D!./!C-*D!
\RRZW! TCB! C,6! 2/8CY.8D! \RR\W!=C66+,1/3,D! \RRZ>*! d3BG.! 0,6!N38.//+! 0,/.8@09A/.,! 6+.!
H-C,/C8EC@9++/+@! J.+! %C,1@/8.9:.,-K0E.8,! 0,6! .8I+.-/.,! G3@+/+?.! "81.J,+@@.! <N38.//+D! ./! C-*D!
\RRVW! d3BG.D! ./! C-*D! \RRZ>D! C,6.8.! @9A-0@@E3-1.8/.,! I06.BD! 6C@@! .+,.! G3@+/+?.! =+8:0,1!
C0@@9A-+.4-+9A! J.+! %K0E.8,! .8I+.-/! ;O86.! <X3-.D! ./! C-*D! \RR^>*! ]08+C! 0,6! `3--.1.,! A+,1.1.,!
@.A.,! C0E180,6! +A8.8! "81.J,+@@.! +,! 6.8! 2=5L.AC,6-0,1! .+,.! 10/.! &A.8CG+.E38B! J.+!
H-C,/C8EC@9++/+@D! 0,CJAK,1+1! ?3B! M:/+?+/K/@18C6! 6.8! HC/+.,/.,! <]08+CD! \RR^>*! #B!
i0@CBB.,AC,1! B+/! 6.8! /A.8CG.0/+@9A.,! =+8:0,1D! ;.86.,! 6.@! =.+/.8.,! +BB.8! ;+.6.8!
H-C9.J3.EE.:/.! 6+@:0/+.8/D! 6+.! .+,.,! ,+9A/! I0! 0,/.8@9AK/I.,6.8! ]C:/38! +,! 6.8! 2=5&A.8CG+.!
.+,I0,.AB.,!@9A.+,.,!<=C66+,1/3,D!\RRZ>*!%3A8.8!0,6!`3--.1.,!?.81-+9A.,!6+.!M,;.,60,1!
?3,! 8C6+C-.8! 0,6! E3:0@@+.8/.8! 2=! 0,6! :3,,/.,! I.+1.,D! 6C@@! J.+! OJ.8! ^RbKA8+1.,! 6C@!
M,@G8.9A?.8AC-/.,!C0E!E3:0@@+.8/.!2=!@+1,+E+:C,/!6.8!L.AC,6-0,1!B+/!8C6+C-.8!2=!OJ.8-.1.,!















\RRZC>D! L.AC,6-0,1! ?3,! #,608C/+3! H.,+@! H-C@/+9C! <#HH>! <&A+.-D! ./! C-*D! \RRR>D!
&8+11.8G0,://A.8CG+.!<`0C,D!\RRU>D!2/3@@;.--.,C:0G0,:/08!<7C@.8!\RR^D!H+-3/@/06+.,5]+8BC!!
2/38I! N.6+9C-! B+/! G3@+/+?.B! "81.J,+@>D! M,/+JC:/.8+.--.8! L.AC,6-0,1! <(.86.@B.Y.8D! ./! C-*D!
\RR^W!T38,D!./!C-*D!\RRUW!$3?C:D!./!C-*D!\RRQ>D!P@/.3BY.-+/+@!L.AC,6-0,1!<(3--;+/I.8D!./!C-*D!
\RRU>!J+@!I08!L.AC,6-0,1!?3,!X.--0-+/.!<M,1.A8,D!./!C-*D!\RR_W!XA8+@/D!./!C-*D!\RRQW!2+.B@D!./!
C-*D! \RR^>! 0,6! I0:O,E/+1! C09A! +,! 6.8! g:3@B./+@9A.,h! ]C-/.,J.:KBGE0,1*! 7+.!
7.0/@9A@G8C9A+1.! #,/.8,C/+3,C-.! (.@.--@9ACE/! EO8! "F/8C:38G38C-.! 2/34;.--.,/A.8CG+.!
<7#("2&>! ;.+@/! 6+.! 2=! +,! #A8.,! %.+/-+,+.,! C-@! &A.8CG+.E38B! I08! L.AC,6-0,1! ?3,!
M9A+--.@@.A,.,/.,6+,3GC/A+.,D! H-C,/C8.! ]C@9++/+@! B+/e3A,.! ].8@.,@G38,D! &839AC,/.8!
29AB.8I@Y,683BD! &.,6+,3@+@! 9C-9C8.CD! 8C6+C-.8! "G+:3,6Y-3GC/A+.D! HC/.--C@G+/I.,@Y,683BD!
H@.06C8/A83@.! 0,6! ?.8Ic1.8/! A.+-.,6.! `,39A.,J8O9A.D! 2/8.@@E8C:/08.,D! M@.G/+@9A.!




7+.! /A.8CG.0/+@9A.! =+8:0,1! 6.8! 2=! :3,,/.! +,! .+,.8! a+.-ICA-! ?3,! 2/06+.,! ,C9A1.;+.@.,!
;.86.,!0,6!J.@9A8K,:/!,+9A/!B.A8!C0@@9A-+.4-+9A!C0E!6+.!L.AC,6-0,1!6.8!'83-+/A+C@+@*!7089A!
6+.! .F/8C:38G38C-.D! ,3,5+,?C@+?.! MGG-+:C/+3,! 6.8! 2=D! 6+.! G3@+/+?.! L..+,E-0@@0,1! ?3,!
B38GA3-31+@9A.,!0,6!GAY@+3-31+@9A.,!H83I.@@.,D!;+86!@+.!+,!.+,.B!;.+/.,!/A.8CG.0/+@9A.,!
2G.:/80B! .+,1.@./I/*! 7C@! N+,+B0B! C,! 0,.8;O,@9A/.,! $.J.,;+8:0,1.,! BC9A/! @+.! C-@!
+,@/80B.,/.--.!&A.8CG+.E38B!+,!?+.-.,!L.8.+9A.,!@.A8!+,/.8.@@C,/*!7+.!C,C-1./+@9A.,!"EE.:/.!
6.8!2=!@+,6!@.A8!J.6.0/0,1@?3--!+,!6.8!L.AC,6-0,1!?3,!9A83,+@9A.,!29AB.8II0@/K,6.,*!7+.!
2=5+,60I++.8/.! %C,1I.+/C,C-1.@+.! I.+1/.! @/C/+@/+@9A! @+1,+E+:C,/.! "8,+.68+10,1.,! 6.8!







L.+! 6+8.:/! CGG-+I+.8/.,! 2/34;.--.,! :3,,/.,! C09A! ?3,! =0! 0,6! `3--.1.,! 8.?.8@+J-.D!
@.1B.,/C-.!7.BY.-+,+@+.80,1.,! ?3,! ]C@.8,! E.@/1.@/.--/!;.86.,! <=0D! ./! C-*D! \RRQ>*!N08C/C!
<N08C/CD! ./! C-*D! \RRV>! 0,/.8@09A/.! \RRV! 6+.! #BB0,8.C:/+?+/K/! ?3,! $.083,.,! C0E! M&]Z!
<C9/+?C/+,1! /8C,@98+G/+3,! EC9/385Z>! 0,6! (MH5[Z! <183;/A5C@@39+C/.6! GA3@A3G83/.+,5[Z>D! I;.+!
NC8:.8! EO8! $.8?.,?.8-./I0,1*! 7+.! #BB0,8.C:/+?+/K/! EO8! M&]5Z! J.+! 6.,! 2=5J.AC,6.-/.,!
$.083,.! @/+.1! @+1,+E+:C,/! C,D! .+,.! a.8-./I0,1! 6.8! @.,@38+@9A.,! $.8?.,EC@.8,! ,C9A! 2=5
MGG-+:C/+3,! :3,,/.! ,C9A1.;+.@.,! ;.86.,*! #B! L.8.+9A! 6.8! P@/.31.,.@.! I.+1/.,! 2=!
3@/.31.,.! "EE.:/.! <j+,D! ./! C-*D! W! &CBD! ./! C-*D! \RRU>D! @3! :3,,/.! &C:CAC@A+! ./! C-*! D! .+,.!
M:/+?+.80,1! 6.8! (.,.FG8.@@+3,! I08! P@/.31.,.@.! ,C9A! 2=5L.AC,6-0,1! ,C9A;.+@.,!
<&C:CAC@A+D!./!C-*D!\RR[>*!7+.! !L..+,E-0@@JC8:.+/! !?3,!H.8+3@/I.--.,!OJ.8!2=!+,!MJAK,1+1:.+/!
6.8! (.@CB/.,.81+.! ;086.,! J.8.+/@! \RR^! ?3,! &CB! 0,6! `3--.1.,! <&CBD! ./! C-*D! \RR^>!
0,/.8@09A/*! =C,1! I.+1/.D! 6C@@! OJ.8! 6+.! 20G.83F+6?.8B+//.-/.! &(]5! <&8C,@E38B+,1! (83;/A!
EC9/38>! J./C)5! H8360:/+3,! J.+! B.@.,9AYBC-.,! 2/CBBI.--.,! 6+.! P@/.31.,.@.! OJ.8! 2=!
?.8J.@@.8/!;.86.,!:3,,/.!<=C,1D!./!C-*D!\RR[>*!7089A!2=!:3,,/.!.J.,EC--@!6+.!d.:80/+.80,1!
:,39A.,BC8:@/K,6+1.8! a38-K0E.8I.--.,! J.3JC9A/./! ;.86.,! <M+9A.8D! ./! C-*D! \RRV>*! =.+/.8.!
',/.8@09A0,1.,! I08! =+8:0,1! 6.8! 2=! EC,6.,! \RR[! CB! T.8I.,! ?3,! 29A;.+,.,! @/C//*! "@!
:3,,/.,! 2=5J.6+,1/.! 7089AJ-0/0,1@@/.+1.80,1.,! 0,6! a.8J.@@.80,1.,! 6.8!
NY3:C86E0,:/+3,!1.I.+1/!;.86.,!<$+@A+6CD!./!C-*D!\RR[>*!fA,-+9A.!"81.J,+@@.!AC//.!';C/3:0!
0,6! `3--.1.,! <SC81+,D! \RRUW! ';C/3:0D! ./! C-*D! \RR_>*! #B! SCA8.! \RRQ! ;086.! ,C9A! 2=5






CB!P8/!6.@! #BG.6C,I@G80,1@!0,6!.+,.8! +,6+8.:/.,!=+8:0,1!OJ.8!`C?+/C/+3,@.EE.:/.! +,!6.8!
',/.86809:GAC@.!<J.+!2=!;.,+1.8!J.+!7=>!<(.86.@B.Y.8D!./!C-*D!\RR\W!P16.,D!./!C-*D!\RR)J>*!







7+.! a+CJ+-+/K/! ?3,! ]+J83J-C@/.,! +@/! OJ.8! 2=! J..+,E-0@@JC8! 0,6! +@/! CJAK,1+1! ?3,! 6.8!
CGG-+I+.8/.,!",.81+.6+9A/.!@3;+.!6.8!(.@CB/+BG0-@C,ICA-!<`C0-.@C8!S3AC,,.@D!./!C-*D!)UU[>*!
',/.8@09A0,1.,! C,! P@/.3J-C@/.,! I.+1.,! .J.,EC--@! 63@+@CJAK,1+1.! <",.81+.E-0@@6+9A/.>!
a.8K,6.80,1.,! 6.8! a+CJ+-+/K/D! 6+.! (.@CB/+BG0-@C,ICA-! @9A+.,! EO8! 6+.! J+3-31+@9A.! "EE.:/.!
b.639A! ;.,+1.8! .,/@9A.+6.,6! I0! @.+,! <NC8/+,+D! ./! C-*D! \RRZCW! NC8/+,+D! ./! C-*D! \RRZJ>*!
',/.8@09A0,1.,!6.8!#3,.,:C,K-.!?3,!P@/.3J-C@/.,!J.+!2=5MGG-+:C/+3,D!I.+1/.,!@+1,+E+:C,/.!
a.8K,6.80,1.,!6.8!M:/+?+/K/!?3,!`C-I+0B5!0,6!`C-+0B5#3,.,:C,K-.D!;.-9A.!.+,.!@+1,+E+:C,/.!
"8AcA0,1! 6.8! H83-+E.8C/+3,! ,C9A! @+9A! I31! <NC8/+,+D! ./! C-*D! \RR^>*! "-.:/83AY68C0-+@9A.! 0,6!
.-.:/83BC1,./+@9A.! 2=! 0,/.8@9A+.6-+9A.8! ",.81+.6+9A/.,D! AC//.,! 0,/.8@9A+.6-+9A.! "EE.:/.!
C0E! 6+.! H83-+E.8C/+3,D! ;3J.+! 6+.! .-.:/83BC1,./+@9A.! 2=! +,@1.@CB/! @/K8:.8.! "EE.:/.! I.+1/.!
<NC8/+,+D!./!C-*D!\RRV>*!L.+!6.8!?.81-.+9A.,6.,!L.AC,6-0,1!?3,!P?C8+.,!B+/!H+.I3.-.:/8+@9A.8!
0,6!"-.:/83AY68C0-+@9A.8!2=!:CB!.@!.J.,EC--@!I0!0,/.8@9A+.6-+9A.,!"EE.:/.!C0E!6+.!a+CJ+-+/K/!
<2B+/AD! ./! C-*D! )UU\>*! L.+! B08+,.,! P@/.3J-C@/.,! :3,,/.! .+,.! ?.8@/K8:/.! P@/.31.,.@.! +,!
MJAK,1+1:.+/! 6.8! 2=! lL.AC,6-0,1! E.@/1.@/.--/! ;.86.,D! 6CJ.+! ;086.,! H83-+E.8C/+3,@5! D!
7+EE.8.,I+.80,1@?.8AC-/.,! 0,6! 6+.! H8360:/+3,! ?3,! ]C:/38.,! EO8! 6+.! P@/.3:-C@/31.,.@.!
J..+,E-0@@/! <&CBBCD! ./! C-*D! \RRU>*! 7+.! G83CG3G/+@9A.! 0,6! :3,/8CG83-+E.8C/+?.!=+8:0,1! ?3,!
2=! ! C,! &0B38I.--.,! ;086.,! ?3,! `C/3! ./! C-*! 0,/.8@09A/! <`C/3D! ./! C-*D! \RRR>*!
73@+@;+8:0,1@J.I+.A0,1.,!?3,!2=!C0E!`,39A.,I.--.,!I.+1/.,!6+.!@/K8:@/.,!=+8:0,1.,!J.+!
L.AC,6-0,1.,!B+/!1.8+,1.8.,!#BG0-@1.@CB/C,ICA-.,!<`0@,+.89IC:D!./!C-*D!\RRR>*!L.+! !"#$!%&'!
a.8@09A.,! :CB! .@! I0! A3A.,! i.--?.8-0@/.,! ?3,! J+@! I0! Q^mD! J.+! 6.,! ?.8J-.+J.,6.,! i.--.,!
;C8.,!,08!_m!?+/C-*!7+.!H83-+E.8C/+3,!;C8!+B!a.81-.+9A!I08!`3,/83--.!C0E![\m!8.60I+.8/D!6+.@!
,38BC-+@+.8/.! @+9A! +,! 6.,! 6C8C0E! E3-1.,6.,! &C1.,! <(CBJ+A-.8D! ./! C-*D! )UUR>*! L.+! B+/! +,!
(.-C,/+,.! +BB3J+-+@+.8/.,! i.--.,! :CB!.@! I0! @/K8:.8.,! i.--?.8-0@/.,! +B!a.81-.+9A! I0! @.-J.,!
i.--.,! +,! 20@G.,@+3,! <S3,.@D! ./! C-*D! )UU\>*! S0,1.! 0,6! `3--.1.,! :3,,/.,! i0@CBB.,AK,1.!
I;+@9A.,!6.B!i.--CJ/8C1!0,6!6.8!`C?+/C/+3,!I.+1.,!<S0,1.D!./!C-*D!\RRZ>*!',/.8@09A0,1.,!I0!
`C?+/C/+3,! 0,6! @9AK6+1.,6.,! "EE.:/.,! 6.8! 2=! ;086.! ?3,! %+E@A+/I! 0,6! `3--.1.,! ,KA.8!
0,/.8@09A/*!L.+!.,/1C@/.,!N.6+.,!:CB!.@!6CJ.+!I0!1.8+,1.8.,!29AK6+10,1.,!6.8!i.--.,!0,6!
6+.! "EE.:/.! ;C8.,! BC41.J-+9A! ?3,! 6.,! .,/@G8.9A.,6.,! N.6+.,! CJAK,1+1D! B+/! 6.,.,!







6.8! 7809:CBG-+/06.! 0,6! ]8.n0.,I! I.+1/.,D! 6C@@! (8c4.! 0,6! %.J.,@@GC,,.! ?3,!
`C?+/C/+3,@J-C@.,! ?3,! 6.8! 7809:CBG-+/06.D! ,+9A/! b.639A! ?3,! 6.8! CGG-+I+.8/.,! ]8.n0.,ID!
J..+,E-0@@JC8! +@/*! 7C1.1.,! ;.86.,! 6+.! `C?+/C/+3,@.EE.:/.! @+1,+E+:C,/! ?3,! 6.8! ]8.n0.,I!
J..+,E-0@@/*! 7+.! 7809:CBG-+/06.! ! AC//.! :.+,.,! @+1,+E+:C,/.,! "+,E-0@@! C0E! 6+.!
`C?+/C/+3,@.EE.:/.! <T0J.8D! ./! C-*D! )UUQ>*! 2=! J.;+8:.,! .+,.! /8C,@+.,/.! H.8B.CJ+-+@+.80,1!
<23,3G38C/+3,>! 6.8! i.--.,! <S0,1.D! ./! C-*D! \RRZ>! OJ.8! 6+.! ]#&X5! <]-038.@9.+,+@3/A+39YC,C/>!
BC8:+.8/.@!7.F/8C,!+,!6+.!i.--.,!1.-C,1.,!:C,,!<(CBJ+A-.8D!./!C-*D!)UU[>*!7+.!2=5L.AC,6-0,1!
.+,.8! &0B38I.--@0@G.,@+3,! I.+1/.! J.+! ",6-! 0,6! `3--.1.,! b.639A! :.+,.! "8AcA0,1! 6.8!
H.8B.CJ+-+@+.80,1! 6.8! i.--.,! <",6-D! ./! C-*D! )UU^>*! 7+.! a.818c4.80,1! 6.8! `C?+/C/+3,@J-C@.,!
6089A!6+.! +,@/80B.,/.--.!'B@/.--0,1!6.@!(.8K/.@!0,6!=CA-!6.8!H0-@:3BJ+,C/+3,! :C,,!6+.!
N.BJ8C,G.8B.CJ+-+/K/!C0E!U)m!.8AcA.,! <iA3,1D!./!C-*D! )UUU>*!"@!:3,,/.!6+.! +,/8CI.--0-K8.!
HC@@C1.!?3,!20J@/C,I.,!B+/!.+,.8!N3-.:0-C81.;+9A/!?3,!J+@!I0!\*RRR*RRR!OJ.8!2=!.88.+9A/!
;.86.,!<`36CBCD!./!C-*D!\RR\>D!6+.!&8C,@E.:/+3,!B+/!H-C@B+6.,!OJ.8!2=!+@/!Bc1-+9A!<29ACCED!
./! C-*D! \RRZ>*! 7089A! "8AcA0,1! 6.8! 2=52/K8:.! :3BB/! .@! I0! .+,.8! "8AcA0,1! 6.8! %Y@.! ?3,!
"8Y/A83IY/.,!<%3:AC,6;C--CD!./!C-*D!\RR)>D!6+.!i.---Y@.!6.8!"8Y/A83IY/.,! +@/! b.639A!,+9A/!,08!
6089A!`C?+/C/+3,!J.6+,1/! <=+--+CB@D!./!C-*D!)UUU>*!7+.!',/.8@09A0,1.,!?3,!XA3,683IY/.,! +,!
20@G.,@+3,! +B! a.81-.+9A! I0! XA3,683IY/.,! +B! ?+@:c@.,! M-1+,C/D! I.+1/.,! .+,.! @+1,+E+:C,/.!
"8AcA0,1!6.8!2/.8J.8C/.!?3,!2=5L.AC,6.-/.,!i.--.,!+,!20@G.,@+3,!+B!a.81-.+9A!I0!6.,.,!+,!
M-1+,C/! <d.,I! C,6! d0GGD! \RRU>*! ',/.8@9A+.6-+9A.! &YG.,! BC-+1,.8! i.--.,D! I.+1/.,! +,!
20@G.,@+3,! 36.8! C-@! H.--./! 0,/.8@9A+.6-+9A.! d.C:/+3,.,*! 7C@! a.8AC-/.,! 6.8! i.--.,! K,6.8/.!
@+9AD!b.!,C9A6.B!3J!@+9A!6+.@.!+,!20@G.,@+3,!J.EC,6.,!36.8!C-@!H.--./*!"J.,EC--@!I.+1/.,!@+9A!
0,/.8@9A+.6-+9A.! I.--@G.I+E+@9A.! 2.,@+/+?+/K/.,! J.IO1-+9A! 6.8! L.@9AC--0,1@+,/.8?.,/+3,.,!
















',/.8! N.9AC,3/8C,@60:/+3,! ?.8@/.A/! BC,! 6+.! oJ.8/8C10,1! 0,6! 'B;C,6-0,1! .+,.@!















7+.! N.9AC,3/8C,@60:/+3,! -K@@/! @+9A! @.A8! 10/! CB! L.+@G+.-! 6.8! TCC8I.--.,! <MJJ*Z>!









6.8! i+-+.,! :3BB/!.@! I0B!pEE,.,!6.8! #3,.,:C,K-.D!;3J.+! G3@+/+?! 1.-C6.,.!`C-+0B+3,.,! +,@!
#,,.8.!1.-C,1.,!0,6!+B!i.--+,,.8.,!I08!pEE,0,1!?3,!`C-I+0B:C,K-.,!EOA8.,*!"@!:3BB/!I08!
7.G3-C8+@C/+3,*!7+.!N.,1.!6.8!C0@1.@9AO//./.,!&8C,@B+//.8!+@/!CJAK,1+1!?3B!6.B!(8C6!6.8!







N.9AC,3/8C,@60:/+3,! @G+.-/! 6C8OJ.8! A+,C0@! .+,.! .,/@9A.+6.,6.! d3--.! +,! 6.8! P81C,+@C/+3,!
6.8! ?.8@9A+.6.,.,! (.;.J.D! ;+.! N0@:0-C/08D! `,39A.,D! `,38G.-! 0,6! L-0/1.EK4.,*!
N.9AC,3/8C,@60:/+3,!@/.0.8/!6.,!M0E5!0,6!MJJC0!?3,!L+,6.1.;.J.D!@3!AK,1/!6+.!M8/!0,6!
j0C-+/K/!6.@!L+,6.1.;.J.@!6.8!2.A,.,!?3B!B.9AC,+@9A.,!d.+I!CJ! <`bC.8D!\RR[>*!"J.,EC--@!
J.@/+BB/! @+.! 6+.! a381K,1.! +B! `,39A.,1.;.J.! 0,6! J..+,E-0@@/! 6.,! `,39A.,C0E5! 0,6! 5














]O8! ?+.-.! H83I.@@.! 6.8! d.10-C/+3,D! d.1.,.8C/+3,! CJ.8! C09A! M6CG/C/+3,@G83I.@@.! +@/! 6+.!
N.9AC,3/8C,@60:/+3,! .+,! 0,.8-K@@-+9A.8! ]C:/38*! a.8K,6.80,1.,! 6.8! "F/8CI.--0-C8BC/8+F!
<"XN>D!6.8!i.--@/80:/08!0,6!l!381C,+@C/+3,D!@3;+.!6.8!B.9AC,3@.,@+/+?.,!2/80:/08.,!:c,,.,!
6+.! N.9AC,3/8C,@60:/+3,! @/c8.,! 0,6! 6CB+/! I0! "8:8C,:0,1.,! EOA8.,! <SCC-30:! C,6!
%CBB.86+,1D! \RRU>*! L.+! `8.J@.8:8C,:0,1.,! @+,6! J.+@G+.-@;.+@.! 6+.! 2/.+EA.+/! 6.8! "XN!0,6!
6.8!6CB+/!?.8J0,6.,.!IY/3@:.-.//K8.!7809:!?.8K,6.8/*!7+.@.!a.8K,6.80,1.,!6.8!2/80:/08.,!
EOA8.,! I0! a.8K,6.80,1.,! +,! 6.8! N.9AC,3/8C,@60:/+3,! <T0C,1! C,6! #,1J.8D! \RR^>! 0,6!
-./I/-+9A! I0! &0B38;C9A@/0B*! =.+/.8.! `8C,:A.+/@J+-6.8D! 6+.! +,! i0@CBB.,AC,1! B+/!
E0,:/+3,@J..+,/8K9A/+1/.8!N.9AC,3/8C,@60:/+3,!@/.A.,D!@+,6!M8/.8+3@:-.83@.! <(+BJ83,.D!./!
C-*D! \RRR>D! &C0JA.+/! <a3--8C/AD! ./! C-*D! \RR_>D! P@/.3G383@.! <`-.+,5$0-.,6D! ./! C-*D! \RRZ>D!
N0@:.-6Y@/83GA+.,D! `C86+3BY3GC/A+.,! <T.Y6.BC,,! C,6! N9$C--YD! \RR_>! 0,6!
%0,1.,G83J-.B.! <'A-+1D! \RR\>*! 7+.! "8:.,,/,+@@.! OJ.8! N.9AC,3/8C,@60:/+3,! I.+1.,! #A8.!
L.6.0/0,1! A+,@+9A/-+9A! .+,.8! a+.-ICA-! GAY@+3-31+@9A.8! a381K,1.! C0ED! 6+.! 1-.+9AI.+/+1! 6+.!
Nc1-+9A:.+/! EO8! /A.8CG.0/+@9A.! #,/.8?.,/+3,.,! .8cEE,.,*! "+,.! 1.I+.-/.! N36+E+:C/+3,! 36.8!
2/+B0-C/+3,! ?3,! B.9AC,38.@G3,@+?.,! "-.B.,/.,! 6.8! i.--.,D! :c,,/.! OJ.8! BC,0.--.! 36.8!
+,@/80B.,/.--.!&A.8CG+.E38B.,!C0@1.,0/I/!;.86.,D!0B!GAY@+3-31+@9A.!H83I.@@.!+,!(C,1!I0!





7+.! N.9AC,38.I.G/+3,D! C-@3! 6+.! M0E,CAB.! 6.@! GAY@+3-31+@9A.,! d.+I.@! .8E3-1/! 6089A!
B.9AC,38.@G3,@+?.!"-.B.,/.!6.8!i.--.,!<MJJ*![>*!7CJ.+!8.C1+.8.,!6+.!i.--.,!C0E!2/8.@@38.,!
;+.! 7809:! 36.8! i01! <0,+CF+C-! 0,6! .n0+CF+C->! <HC8:D! ./! C-*D! \RR[>! OJ.8! 0,/.8@9A+.6-+9A.!
2/80:/08.,! 6+?.81.,/*! 7+.! "+,;+8:0,1@8+9A/0,1! <A38+I3,/C-! 0,6! ?.8/+:C->! J..+,E-0@@/! 6+.!
d.C:/+3,.,!BC41.J-+9A! <LC8C:C/!C,6!7C?+.@D!)UUQW!`0BC8D!./!C-*D! \RR\>*! 2+1,C-.! D!6+.!OJ.8!
B.9AC,3/8C,@60:/+?.! N.9AC,+@B.,! ?.8B+//.-/! ;.86.,D! .,/EC-/.,! +A8.! =+8:0,1! B.+@/.,@!









!""#H%& '()*+,-./()*& 0,1/-*22345& I84& J.*2/-139-31*4& 7K1& >*(),48-1,4/639-.84! <SCC-30:! C,6! %CBB.86+,1D!
\RRU>! C>! @/8./9A5C:/+?+.8/.! #3,.,:C,K-.! J.6+,1.,! 6.,! "+,@/83B! ?3,! `C-I+0B+3,.,! 0,6! C,6.8.,! #3,.,! J>!
(-Y:3:C-+F! C0E! 6.8! i.--3J.8E-K9A.! :C,,! 29A.8@/8.@@! OJ.8!N.9AC,3/8C,@60:/+3,! +,! 2+1,C-.! 0B;C,6.-,! 9>! i.--5
i.--5M6AK@+3,@:3BG-.F! 6>! i.--5NC/8+F5]3:C-5M6AK@+3,@:3BG-.F! .>! "iN! <"F/8CI.--0-C8BC/8+F>! E>! iY/3@:.-.//! <.@!
:c,,.,! L+,60,1@CEE+,+/K/.,! ?.8K,6.8/! ;.86.,! 0,6! @G.I+.--.! 2+1,C-;.1.! C:/+?+.8/! ;.86.,>! 1>! i.--:.8,!
<+,/8CI.--0-K8.! 7.E38BC/+3,.,! :c,,/.,! I0! XA83BC/+,:3,E38BC/+3,@K,6.80,1.,! EOA8.,! 0,6! 6+.! &8C,@:8+G/+3,!
J..+,E-0@@.,>! A>! `3BG8.@@+3,! 6.8! +,/.8I.--0-K8.,! ]-K9A.,! :c,,.,! 6+.! `3,I.,/8C/+3,.,! ?3,! C0/3:8+,.,! 0,6!




7C8OJ.8! A+,C0@! ;.86.,! 6+.! ?.8@9A+.6.,.,! "EE.:/38@Y@/.B.! 6.8! i.--.! ,+9A/! ,08! 0,/.85
@9A+.6-+9A! C:/+?+.8/D! @3,6.8,! .@! J.@/.A/! C09A! .+,.! I.+/-+9A.! d.+A.,E3-1.! J.+! 6.8! 2+1,C-5
/8C,@60:/+3,!<LC,.@D!./!C-*D!)UU^W!S3,.@D!./!C-*D!)UU^>*!#3,.,:C,K-.!:c,,.,!J.+!B.9AC,+@9A.8!
2/+B0-C/+3,! OJ.8! 68.+! ?.8@9A+.6.,.!=.1.! 1.cEE,./! ;.86.,! <MJJ*! ^>*! "@! 1+J/! @3! 1.,C,,/.!
@GC,,0,1@CJAK,1+1.!#3,.,:C,K-.D!6+.!@+9A!6+8.:/!C0E180,6!6.@!A38+I3,/C-.,!"+,;+8:.,@!6.8!
`8CE/! ! C0E! 6+.! %+G+663GG.-@9A+9A/! cEE,.,D!;.,,!6+.! 2GC,,0,1! C0E! 6+.@.! .8AcA/!;+86*! ! "+,.!
;.+/.8.! Nc1-+9A:.+/D! ;+.! @+.! J.+! 2+,,.@I.--.,! ?38:3BB/D! +@/! 6C@! pEE,.,! B.9AC,+@9A!
1.@/.0.8/.8! #3,.,:C,K-.D! 6+.! a.8J+,60,1.,! I08! "F/8CI.--0-C8BC/8+F! 36.8! H83/.+,.,! 6.@!
iY/3@:.-.//@!J.@+/I.,*!`3BB/!.@!I08!!a.8K,6.80,1.,!6.8!2GC,,0,1!+,!6+.@.,!a.8J+,60,1.,D!
E3-1/! 6+.! pEE,0,1! 6.8! #3,.,:C,K-.*! 7CJ.+! :C,,! 6+.! `8CE/! .,/;.6.8! 6+8.:/! C0E! 6C@!
`C,C-G83/.+,!OJ.8/8C1.,!;.86.,!<;+.!+,!MJJ*^J!CJ1.J+-6./>!36.8!@+.!:C,,!C0E!6+.!N.BJ8C,!
;+8:.,!0,6!6C8OJ.8!@GC,,0,1@CJAK,1+1.!#3,.,:C,K-.!cEE,.,*!"+,.!68+//.!Nc1-+9A:.+/!+@/!6C@!
pEE,.,! OJ.8! B.9AC,3@.,@+/+?.! H83/.+,.D! 6+.! +,! ]3-1.! 6.@! B.9AC,+@9A.,! d.+I.@! .+,.!






















9&!:8&# /1&45# *!"# ;<*!45,*.!45%# /*+# /!*# 0%&12%1&# /1&45=!*5*"/*"# ;*><*45%*+# ?"#
09?""1",+<!"!*"# ?1>&*45%*&5?<%*"# @+%?%%# .!*# *!"*# +%*!"*&"*# A?"/# ?"# /!*# A*!%*&,?3*# $'"#
/1&45,8",!,*"# B':9&*++!'"+2&8>%*"# =1# +%C%=*"D# )*"+*,&!%-# 3*+45&*!3%# *!"# E&!"=!9# /*&#
+%&12%1&*<<*"# F*=!*51",*"6# .'"?45# /!*# +%&12%1&*<<*# G'&:# /1&45# /!*# *"/<!45# ,*+45<'++*"*"6#
1:>?++*"/#>'&%<?1>*"/*"#H*&5?<%*"+.*!+*"#/*+#0-+%*:+#!"#F*=1,#?1>#09?""1",*"#,?&?"%!*&%#











M:/+,! 0,6! M:/+,5N.BJ8C,5a.8J+,60,1.,! @+,6! BC41.J-+9A! C,! 6.8! =.+/.8-.+/0,1!
B.9AC,+@9A.8! 2+1,C-.! 0,6! @3B+/! 6.8! (.,5"FG8.@@+3,! J./.+-+1/*! 7+.! #,A+J+/+3,! ?3,! M:/+,!
2/8.@@EC@.8,!J-39:+.8/!6+.! E-0+6!@A.C85+,60I+.8/.!(.,.FG8.@@+3,! +,!P@/.3J-C@/.,!<HC?C-:3D!./!
C-*D!)UUQ>*!7.@!=.+/.8.,!:3,,/.!C,!N2X@!1.I.+1/!;.86.,D!6C@!B+/!6.B!M-/.8!6.8!H83JC,6.,!
6+.! d.C:/+3,@EKA+1:.+/! ?3,! M:/+,! C0E!B.9AC,+@9A.! 2/+B0-+! ,C9A-K@@/! <`C@G.8D! ./! C-*D! \RRU>*!
a3,!T+8C/C!./!C-*!;086.!6+.!:8CE/OJ.8/8C1.,6.!0,6!:8CE/E3:0@@+.8.,6.!"+1.,@9ACE/!?3,!M:/+,!
C0E! #,/.18+,.! 0,6!B.9AC,3@.,@+/+?.! `C,K-.! 1.I.+1/! <T+8C/CD! ./! C-*D! \RR_>*! 7+.!=+8:0,1! ?3,!
M:/+,! C0E!B.9AC,3@.,@+/+?.! #3,.,:C,K-.! 0,6! C0E! 6.,! XC\q5"+,@/83BD! I.+1/! @+9A! +,! ?+.-.8-.+!
i.--8.C:/+3,.,! ;+.! %3:3B3/+3,! 0,6! i.--B+18C/+3,! <73Y-.! C,6! %..D! \RR^W! N0,.?C8D! ./! C-*D!
\RR[>!;+.6.8!0,6!:C,,!OJ.8!6+.!M:/+?+.80,1!?3,!XC-GC+,!0,6!S$`D!J.+!N2X@! !I08!MG3G/3@.!
EOA8.,! <`.C8,.YD! ./! C-*D! \RRQ>*! 7C@! M:/+,IY/3@:.-.//! @9A.+,/! 6C8OJ.8! A+,C0@D! OJ.8! 6C@!!
G83CG3G/3/+@9A.,! H83/.+,! gH83@/C/.! CG3G/3@+@! 8.@G3,@.5[h! <HC85[>! ! B+/! 6.B!
#,/.8C:/+3,@GC8/,.8!7%`!<7.C/A!M@@39+C/.6!H83/.+,D!7MH5-+:.!:+,C@.>D!.+,.8!2.8+,e!&A8.3,+,5
`+,C@.D! MG3G/3@.! I0! ?.8B+//.-,! <a.//.8:+,6D! ./! C-*D! \RR^>*! 7CJ.+! ;+86! 6C@! I.--0-K8.!
(-.+9A1.;+9A/! I;+@9A.,!`3,/8C:/+-+/K/! 0,6!M6AK@+3,! 6.8! i.--.! 1.@/c8/D!;C@! -./I/.,6-+9A! I08!
MG3G/3@.! EOA8/! <`03D! ./! C-*D! \RRZ>*! "J.,EC--@! ;+86! 6+.! a.8J+,60,1! I;+@9A.,!
B.9AC,3@.,@+/+?.,! #3,.,:C,K-.,!0,6!i.--C6AK@+3,!6+@:0/+.8/! <73Y-.!C,6!%..D!\RR^>*! #,!6.8!
%+/.8C/08!;+86!J.+! 6.8! ]38BC/+3,! ?3,!M:/+,!3E/BC-@! ?3,! 2/8.@@EC@.8,! 1.@G839A.,D!3J! 6+.@.!
$3B.,:-C/08! C09A! EO8! @+9A! E38/J.;.1.,6.! i.--.,! OJ.8,3BB.,! ;.86.,! :C,,D! ;+86! ?3,!
X8CB.8! +,! ]8C1.! 1.@/.--/! <X8CB.8D! ./! C-*D! )UU_>*! 7+.! M:/+,E+-CB.,/.! ?.8EO1.,! OJ.8! .+,.!
@.-J@/@/K,6+1.!H3-C8+/K/!+,!.+,.,!H-0@G3-!gJC8J.6hD!0,6!.+,.,!N+,0@G3-!gG3+,/.6h*!#,!B3/+-.,!
i.--.,! I.+1/! 6.8! TC0G//.+-! 6.8! ]C@.8,! .+,.! 18C60+.8/.! H3-C8+/K/! <X8CB.8D! ./! C-*D! )UU_>*! 7+.!
M:/+?+.80,1!?3,!dA35(&HC@.,!EOA8/!I08!M:/+?+.80,1!6.8!M:/+,@/8.@@EC@.8,!<(+8YD!./!C-*D!)UU^>D!











<d+6D! ./! C-*D! \RR^>*! ! "+,.! .FI.@@+?.! dA3M5M:/+?+.80,1! EOA8/.! b.639A! I0! .+,.8! #,A+J+/+3,! 6.8!
i.--B+18C/+3,! <M8/A08!C,6!L088+61.D!\RR)W!X3FD!./!C-*D!\RR)>*!a3,!X309ABC,!./!C-*! !;086.,!
B.A8! 2/8.@@EC@.8,! J.+! @.@@+-.,! i.--.,! 1.E0,6.,! <X309ABC,! C,6! d..@D! )U_U>! 0,6! 6+.!
#,A+J+/+3,! ?3,! 2/8.@@EC@.8,! I.+1/.! .+,.! ?.8J.@@.8/.!N+18C/+3,! <$3J.@! C,6! TC--D! )UUU>*! 7+.!
i0@CBB.,AK,1.! ?3,! dA35(&HC@.,D! M:/+,IY/3@:.-.//! 0,6! N+18C/+3,@?.8AC-/.,! :3,,/.,!
@3B+/!;+@@.,@9ACE/-+9A!,39A!,+9A/!.+,6.0/+1!?.8+E+I+.8/!;.86.,*!73@+@5=+8:0,1@J.I+.A0,1.,!
6.8!.+,I.-,.,!"81.J,+@@.!!@9A.+,.,!b.639A!+,!6+.@.B!i0@CBB.,AC,1!.+,.!d3--.!I0!@G+.-.,*!
&3/@0:C;C! 0,/.8@09A/.! +,6.@! 6+.! #,A+J+/+3,! 6.8! dPX`! <dA35C@@3I+C/.6! :+,C@.>! 0,6! @/.--/.!
E.@/D! 6C@@! 6089A! #,A+J+/+3,! 6.8! dPX`D! 6+.! i.--.,! .+,! @9A,.--.8.@! 0,6! I+.-1.8+9A/./.8.@!
L.;.10,1@?.8AC-/.,! I.+1/.,! <&3/@0:C;CD! ./! C-*D! \RR[>*! 29A.8:8KE/.! ;+8:.,! OJ.8! 6+.!
(-Y:3:C-+F! C-@! H8+BK8@.,@38! 0,6! :c,,.,! OJ.8! M:/+,! ;.+/.81.-.+/./! ;.86.,D! 6C@! 6C,,!
;+.6.80B! 6+.! B.9AC,+@9A.,! 2+1,C-.! OJ.8! +,/.8I.--0-K8.! a.8J+,60,1.,! ;.+/.8-.+/./! 36.8!
0B;C,6.-/!<&C8J.--D!./!C-*D!\RR^>*!7+.!+,/.8I.--0-K8.,!a.8J+,60,1.,!J.,C9AJC8/.8!i.--.,!@+,6!!
EO8!6+.!N.9AC,3/8C,@60:/+3,!.+,!;+9A/+1.8!0,6!.,/@9A.+6.,6.8!]C:/38!<XA.,D!./!C-*D!\RR[>*!!
',/.8! 6.8! =+8:0,1! ?3,! 29A.8:8KE/.,! ;+86! E+-CB.,/c@.@! +,! g+,C:/+?.@h! 1-3B.80-K8.@! M:/+,!
0B1.;C,6.-/! <N38+/CD! ./! C-*D! )UU[>D! ?3,! C,6.8.,! (80GG.,! :3,,/.,! b.639A! 1.1.,/.+-+1.!
"EE.:/.!I0!(0,@/.,!6.@!E+-CB.,/c@.,!M:/+,!J.+!7809:C,@/+.1!E.@/1.@/.--/!;.86.,!<X+G3--CD!./!
C-*D!\RR\>"!L.+!",63/A.-I.--.,!I.+1/.,!@+9A!I.--6+9A/.CJAK,1+1.!N36+E+:C/+3,.,!6.8!d.C:/+3,!
?3,! 2/8.@@EC@.8,! C0E! .+,/8./.,6.,! 29A.8@/8.@@! <MJJ*V>! <N3//! C,6! T.-B:.D! \RR_>*! L.+!
29A.8@/8.@@!+@/!6.8!TC0G/B.6+C/38!6+.!",63/A.-+C-.!$P2!<.$P2>!!<LC0BD!./!C-*D!\RR[>!D!;.-9A.!
?3,! "8:)e\! 0,6! M:/! 8.10-+.8/! +@/! <M883Y3D! ./! C-*>*! a.8K,6.80,1.,! 6.@! iY/3@:.-.//@! EOA8.,!
6C8OJ.8! A+,C0@! I0! a.8K,6.80,1.,! +,! 6.8! d.+I5d.C:/+3,C,/;38/! C0E! B.9AC,+@9A.! 2/+B0-+!












L.+! @0J:3,E-0.,/.,! i.--.,! <PJ.,>! .8AcA/! @+9A! 6+.! M:/+,G3-YB.8+@C/+3,! C,! 6.,! i.--:C,/.,D!;3! 6+.! ]-O@@+1:.+/!
C0E/8+//! 0,6! K,6.8/! 6+.! d+9A/0,1! 6.8! -C/.8C-.,! 2/8.@@EC@.8,! <J-C05! 1.@/8+9A.-/>*! 2+.! EOA8/! I0! MJ-c@0,1.,*! i0B!
i.,/80B!A+,!+@/!6.8!'BJC0!6.8!2/8.@@EC@.8,!<J-C0>D!@3;+.!6.8!M6AK@+3,@E-K9A.,!<18O,>!0,6!6.8!",/E.8,0,1!I08!
6C80,/.8!-+.1.,6.,!]+J83,.:/+,@9A+9A/!<83/>!8.60I+.8/*!2GK/.8!:3BB/!.@!I0!H3-C8+@+.80,1!6.@!M:/+,@!+,!d+9A/0,1!
6.8! M0@-C0E@/8.9:.*! "@! .,/@/.A.,! ,.0.! M6AK@+3,@@/.--.,*! L.+! :3,E-0.,/.,! i.--.! <',/.,>! :3BB/! .@! I0! .+,.8!




"J.,EC--@! :3,,/.! E.@/1.@/.--/! ;.86.,D! 6C@! B.9AC,+@9A.! 2/+B0-+! CB! MGG-+:C/+3,@38/! I0!
.8AcA/.,!M::0B0-C/+3,.,!?3,!B.9AC,3@.,@+/+?.,! D! IY/3@:.-.//C@@3I++.8/.,!H83/.+,.,! EOA8/!
<dY9A-YD! ./! C-*D! )UUQ>*! a3,! #,1J.8! 0,6! ]3-:BC,! ;086.! 6+.! d3--.! 6.8! "iN! +,! 6+.@.B!
i0@CBB.,AC,1! B+/! 6.B! H83-+E.8C/+3,@5! 0,6! 7+EE.8.,I+.80,1@?.8AC-/.,! ?3,! i.--.,! +,!
a.8J+,60,1! 1.J8C9A/! ;.86.,*! M:/+,! ;+86! OJ.8! #,/.18+,.! B+/! 6.8! "iN! ?.8J0,6.,! <6CJ.+!
A.-E.,!M:/+,5!C@@3I++.8/.!H83/.+,.r!;+.!&.,@+,D!&C-+,D!a+,90-+,!36.8!C-GAC5M:/+,+,>!0,6!J+-6./!
638/! E3:C-.! M6AK@+3,.,! <MJJ*! _>*!N.9AC,+@9A.! 2/+B0-+! .8AcA.,! 6+.! M,ICA-! 6+.@.8! ]3:C-.,!
M6AK@+3,.,D!@3!6C@@!.+,.!@/K8:.8.!L+,60,1!B+/!6.8!"F/8CI.--0-C8BC/8+F!J.@/.A/!<N.CII+,+D!./!





























T0BC,.!B.@.,9AYBC-.! 2/CBBI.--.,! <AN2X@>D! @+,6! E+J83J-C@/.,KA,-+9A.! 2/CBBI.--.,D! 6+.!
.8@/BC-@! )U_V! ?3,! ]8+.6.,@/.+,! 0,6! `3--.1.,! J.@9A8+.J.,! ;086.,! <]8+.6.,@/.+,D! ./! C-*D!









L-0/! <].8,C,6.ID! ./! C-*D! )UU_>! J.@9A8+.J.,*! N.+8.--.@! 6C! 2+-?C! 0,6! `3--.1.,! EC@@/.,!
I0@CBB.,D! 6C@!N2X@! C0@! EC@/! C--.,! G3@/,C/C-.,! (.;.J.,! 1.;3,,.,!;.86.,! :c,,.,! <6C!
2+-?C!N.+8.--.@D!./!C-*D!\RRV>*!7+.!#@3-+.80,1!?3,!AN2X@!C0@!`,39A.,BC8:!!<H+//.,1.8D!./!C-*D!
)UUU>! @/.--/! .+,.! =.+/.8.D! 0,6! ?38! C--.B! @.A8! .EE.:/+?.! ]38B! 6.8! #@3-C/+3,! 6C8*! PJ;3A-!
B.@.,9AYBC-.! 2/CBBI.--.,! ,08! I0! .+,.B! 1.8+,1.,! G83I.,/0C-.,! M,/.+-! ?3,! R*RR)5R*R)m!
6.8!(.@CB/I.--.,! <H+//.,1.8D!./!C-*D!)UUU>!?38AC,6.,!@+,6D! @+,6! @+.! @.A8!10/!0,6! @9A,.--!*T#
$!$'! !J+@!I0!@.A8!A3A.,!HC@@C1.,!I0!:0-/+?+.8.,!<]8+.6.,@/.+,D!./!C-*D!)U_RW!H+//.,1.8D!./!C-*D!
)UUU>*!"@!I.+1.,!@+9A!.J.,EC--@!C-/.8@CJAK,1+1.!a.8K,6.80,1.,!6.8!G83I.,/0C-.,!M,ICA-!?3,!
N2X@! C,!6.8!(.@CB/I.--ICA-! D!J.+! 6.8! @+9A!6+.!M,ICA-! ?3,!N2X@! ?3,!$.01.J38.,.,!J+@! I0!
^RbKA8+1.,D! 0B! 6C@! ?+.8EC9A.! ?.88+,1.8/! <XCG-C,D! \RR_>*! "J.,EC--@! :3,,/.,! C-/.8@J.6+,1/.!
a.8K,6.80,1.,! ?3,! N2X@! +,! N+18C/+3,@?.8AC-/.,! 0,6! +,! 6.8! 7Y,CB+:! 6.@! iY/3@:.-.//@!
1.I.+1/! ;.86.,*! 7+.! d.C:/+3,@EKA+1:.+/! ?3,! M:/+,! C0E! J+3-31+@9A.! 0,6! B.9AC,+@9A.! d.+I.!
@+,:/!B+/!6.B!M-/.8!6.8!H83JC,6.,!0,6!6+.!(.ECA8!?3,!2.,.@I.,I!.8AcA/!@+9A!6CJ.+!<`C@G.8D!
./! C-*D! \RRU>*! 7+.! `0-/+?+.80,1! 0,/.8! @G.I+E+@9A.,! L.6+,10,1.,! -C@@.,! .@! I0D! 6C@@! N2X@!
0,?.8K,6.8/! JI;*! 0,6+EE.8.,I+.8/! ?.8B.A8/! ;.86.,D! 36.8! J.+! L.6C8E! 6089A! 20J@/+/0/+3,!
J.@/+BB/.8!d.C1.,I+.,D! +,!.+,.!J.@/+BB/.!7+EE.8.,I+.80,1@8+9A/0,1! <SC9:@3,D!./!C-*D! \RR_>!
1.J8C9A/!;.86.,!:c,,.,!<MJJ*Q>*!7+.!H83-+E.8C/+3,!0,6!7+EE.8.,I+.80,1!?3,!N2X@!:C,,!OJ.8!
B.9AC,+@9A.! 2/+B0-+! J..+,E-0@@/! ;.86.,! <`08G+,@:+D! ./! C-*D! \RRV>*! 7+.! 7+EE.8.,I+.80,1! +,!
`,39A.,e5I.--.,! <X+CG.//+D! ./! C-*D! \RRVW! `0I,./@3?D! ./! C-*D! )UU_W! N.+,.-D! ./! C-*D! \RR[W!
&3,68.C0D!./!C-*D!\RR[>D!`,38G.-e5I.--.,!<T.,1D!./!C-*D!\RR[W!%+D!./!C-*D!\RR^>D!L+,6.1.;.J.e5
I.--.,! <k30,1D! ./! C-*D! )UUQ>! I.+1.,D! 6C@@! N2X@! OJ.8! .+,! J8.+/.@! 7+EE.8.,I+.80,1@G3/.,/+C-!




@:.G/+@9A.8!1.@.A.,D!0,6!.@!.81.J.,! @+9A!i;.+E.-D!3J!.@! @+9A! +,!C--.,!]K--.,!0B!.+,.! 8.C-.!




















7+.! Nc1-+9A:.+/! 6.8! *T# $!$'! `0-/+?+.80,1! ?.8J0,6.,! B+/! 6.B! 1834.,!
7+EE.8.,I+.80,1@G3/.,/+C-!?3,!N2X@!<S+C,1D!./!C-*D!\RR\W!H+//.,1.8D!./!C-*D!)UUU>D!@3;+.!6.8.,!
C--31.,.8! d.+BG-C,/C/+3,EKA+1:.+/! 3A,.! #BB0,@0GG8.@@+3,D! BC9A.,! 6+.@.! EO8! 6.,!
B.6+I+,+@9A.,! "+,@C/I! +B! L.8.+9A! 6.8! &8C,@G-C,/C/+3,@B.6+I+,! +,/.8.@@C,/! <`8C0@.D! ./! C-*D!
\RR_>*! #B! L.8.+9A! 6.@! L.;.10,1@CGGC8C/.@! ;.86.,! @+.! I08! L.AC,6-0,1! ?3,!








7C8OJ.8! A+,C0@!;.86.,! @+.! I08! L.AC,6-0,1! 6.8!P@/.31.,.@+@! +BG.8E.9/C! <%.! L-C,9D! ./! C-*D!
\RR^>D! %.J.8.8:8C,:0,1.,! <M-B.+6C5H38C6CD! ./! C-*>! 0,6! I08! C,/+5+,E-CBBC/38+@9A.,! 0,6!





<`8CBG.8CD! ./! C-*D! \RRZW! &@.D! ./! C-*D! \RRZ>D! ;.-9A.@! @+9A! ;+.6.80B! G3@+/+?! C0E!




.8@/-+B+/+.8.,6.8! ]C:/38! EO8! 6+.! &A.8CG+..8E3-1.! 6.8! &8C,@G-C,/C/+3,@B.6+I+,!B+/!N2X@! +@/!
b.639A! 6+.! 1.8+,1.! M,ICA-! ?3,! 2/CBBI.--.,D! 6+.! +A8! i+.-1.;.J.! .88.+9A.,*! "@! :3,,/.! CB!
T.8I.,!E.@/1.@/.--/!;.86.,D!6C@!,08!!\5Zm!6.8!i.--.,!C,!+A8.,!i+.-38/!1.-C,1.,!<T3EBC,,D!./!
C-*D! \RR^>*! "+,.8! 6+8.:/.,! MGG-+:C/+3,! 6.8! i.--.,! +,@! i+.-1.;.J.! @/.A.,! b.639A! 6+.!
"8:.,,/,+@@.! ?3,! L8.+/JC9A! 0,6! `3--.1.,! .,/1.1.,D! 6+.! \RR_! J.+! 6.8! +,/8CBY3:C86+C-.,!
MGG-+:C/+3,! 6.8! 2/CBBI.--.,! :,39A.,BC8:@/K,6+1.8! i.--.,! +,! 6+.! #,EC8:/8.1+3,D!
P@@+E+:C/+3,@G83I.@@.! I.+1.,! :3,,/.,! <L8.+/JC9AD! ./! C-*D! \RR_>*! "+,.! "8AcA0,1! 6.8! "EE+I+.,I!
6.8! 2/CBBI.--/8C,@G-C,/C/+3,@/A.8CG+.D! :c,,/.! @3B+/! OJ.8! 6+.! a.8J.@@.80,1! 6.8!

















;.86.,! 6.@AC-J! +B! L.8.+9A! 6.8! &8C,@G-C,/C/+3,@B.6+I+,! .+,1.@./I/*! 7.8! "8E3-1! 6+.@.8!
&A.8CG+.E38B! +@/! b.639A! 6089A! 6+.! 1.8+,1.! M,ICA-! ?3B!N2X@D! 6+.! +A8! i+.-1.J+./! .88.+9A.,!
-+B+/+.8/!<T3EBC,,D!./!C-*D!\RR^>*!7+.!6+8.:/.!MGG-+:C/+3,!?3,!N2X@!!+,@!i+.-1.;.J.!+@/!b.639A!
C0E180,6! 6.8! (.ECA8! ?3,! P@@+E+:C/+3,@G83I.@@.,! :3,/8C+,6+I+.8/! <L8.+/JC9AD! ./! C-*D! \RR_>*!
L.@/8.J0,1.,! 6+.! "EE+I+.,I! 6.8! &A.8CG+.! OJ.8! 6+.! a.8J.@@.80,1.,! 6.8! /8C,@.,63/A.-+C-.,!
N+18C/+3,! I0! .88.+9A.,D! J.@/.A.,! +B! M,@C/I! 6+.! &8C,@G-C,/C/+3,@,+@9A.! I0! B36+E+I+.8.,!
<(AC,.BD! ./! C-*D! \RRU>! 36.8! 6+.! i.--.,! @.-J@/! I0! :3,6+/+3,+.8.,*! %./I/.8.@! @3--! +,! 6.8!
?38-+.1.,6.,!M8J.+/!0,/.8@09A/!;.86.,*!N.@.,9AYBC-.!2/CBBI.--.,! <N2X@>!J.@+/I.,!.+,.!
A3A.! 2.,@+/+?+/K/! EO8! B.9AC,+@9A.! 2/+B0-+! <]8+.6-D! ./! C-*D! \RR_>*! 2/80:/08.,D! 6+.! EO8! 6C@!
N+18C/+3,@?.8AC-/.,! ?3,! N2X@! .,/@9A.+6.,6! @+,6! <2/.+,1.,D! ./! C-*D! \RRQ>D! :c,,.,!
B.9AC,+@9A!J..+,E-0@@/!;.86.,!<`C@G.8D!./!C-*D!\RR_W!2+BB3,@D!./!C-*D!\RRZ>*!',/.8!6+.@.B!
(.@+9A/@G0,:/! @3--! 6+.!N.9AC,3/8C,@60:/+3,!B+/! 2/345! <2=>! 0,6!7809:;.--.! <7=>! C0E!6C@!
N+18C/+3,@?.8AC-/.,! ?3,! N2X@D! !"# $!%&'6! 0,/.8@09A/! ;.86.,*! 7C! N2X@! A+,@+9A/-+9A! 6.8!
.+,;+8:.,6.,! B.9AC,+@9A.,! `8KE/.! @.A8! 6+?.81.,/! 8.C1+.8.,! <HC8:D! ./! C-*D! \RR[>D! @3--.,!
@3;3A-! 7809:5D! C-@! C09A! 2/34;.--.! 0,/.8@9A+.6-+9A.8! (.,.8+.80,1@B.9AC,+@B.,!
<H+.I3.-.:/8+@9Ae"-.:/83BC1,./+@9A>! 0,6! 0,/.8@9A+.6-+9A.,! `3BJ+,C/+3,.,! ?3,!
L.AC,6-0,1@GC8CB./.8,! J./8C9A/./! ;.86.,*! 7C! 6+.! N+18C/+3,! 0,6! 6+.! =+8:0,1! 6.8!
N.9AC,3/8C,@60:/+3,! .,/@9A.+6.,6! ?3,! M:/+,! ?.8B+//.-/! ;+86D! ;+86! 6C@! TC0G/C01.,B.8:!
C0E!M:/+,!1.-.1/!;.86.,*!T+.8I0!@3--.,!6+.!=+8:0,1.,!6.8!2=e7=!C0E!!M:/+,!@.-J@/D!C0E!6+.!
i.--E38B?.8K,6.80,1D!6+.!N+18C/+3,!0,6!%3:3B3/+3,D!M6AK@+3,D!H83-+E.8C/+3,!D!MG3G/3@.!0,6!
2.,.@I.,ID! 0,/.8@09A/! ;.86.,*! 7C@! .8@/.! i+.-! 6.8! M8J.+/! +@/! 6+.! "/CJ-+.80,1! .+,.@!











&.BG.8C/08D! (C@@K//+10,1! 6.8! N.6+.,D! i.--6+9A/.D! d.E-.:/+3,.,! +B! a.8@09A@C0EJC0D! i.--5
20J@/8C/5#,/.8C:/+3,.,! <XA.,1D! ./! C-*D! \RRU>D! ",/@/.A0,1! ?3,! 29A.8:8KE/.,! <.$P2>D! M8/! 6.8!
L.@9AC--0,1! <#,/.,@+/K/.,D! ]8.n0.,ID! (.@CB/+BG0-@C,ICA->! 0,6! /.BG38C-.8! 73@+@5
=+8:0,1@J.I+.A0,1.,D!@3--.,!6089A!a38?.8@09A.!E.@/1.-.1/!;.86.,*!7C@!I;.+/.D!.+1.,/-+9A.!
i+.-! 6.8! M8J.+/! +@/! 6+.! B.9AC,+@/+@9A.! "8E38@9A0,1! @/34;.--.,+,60I+.8/.8!
N.9AC,3/8C,@60:/+3,! J.+! N2X@! !"# $!%&'D! 0,/.8! 6.B! (.@+9A/@G0,:/! .+,.8!
@/34;.--.,+,60I++.8/.,! N36+E+I+.80,1! 6.8! /8C,@.,63/A.-+C-.,! N+18C/+3,*! "@! @3--.,! 6+.!
I.--J+3-31+@9A.,! H83I.@@.! J.+! 2=e7=5L.AC,6-0,1! 63@+@5! 0,6! I.+/CJAK,1+1! 0,/.8@09A/!
;.86.,*!7+.!:-+,+@9A.!d.-.?C,I!6.8!M8J.+/! -+.1/!@3B+/! +,!6.8!Bc1-+9A.,!a38J.AC,6-0,1!?3,!
N2X@! +B! L.8.+9A! 6.8! &8C,@G-C,/C/+3,@B.6+I+,! 0,6! .+,.8! I+.-1.8+9A/./.,! 0,6!









!! H+.@3I3,! )RRD! 6.8! ]+8BC! d+9AC86!=3-E! (BJTD! `,+//-+,1.,D! 7.0/@9A-C,6D! MGG-+:C/38!
)RR*V\)D! .+,.B! G+.I3.-.:/8+@9A.,! 2/3@@;.--.,@Y@/.B!B+/! 7809:J.8.+9A! ?3,! )Z5)\V!
NHCD! "+,I.-5! 0,6! 7C0.8+BG0-@J./8+.J! <=+.6.8A3-E8.n0.,Ir! )5[! TI>D! @3;+.!
",.81+.E-0@@6+9A/.!?3,!RDR[5!)DR^!BSeBBt*!
!
!! 2/38I!N.6+9C-!703-+/Au27)D! ?3,! 2/38I!N.6+9C-!M(D! &K1.8;+-.,D!.+,.B!:3BJ+,+.8/.,!
2/34;.--.,/A.8CG+.@Y@/.B! B+/! 8C6+C-.8! 7=5! 0,6! E3:0@@+.8/.8! <.-.:/83BC1,./+@9A>!
2=5"+,A.+/*!]O8!6+.!a.8@09A.!B+/!2=!;+86!6+.!a38-C0E@/8.9:.!##D!B+/!.+,.8!]3:0@I3,.!











(BJTD! `3,/C,ID! 7.0/@9A-C,6e! MGG-+:C/38! v)^BB! <]3:C-J.8.+9A! 5V6Lr! Q!BB! CF+C->D!
M8J.+/@6809:!<#,/.8,>!)!5![!JC8D!"+,I.-5!0,6!7C0.8+BG0-@J./8+.J!<=+.6.8A3-E8.n0.,Ir!































H35! =2;>C36638! :189362! 3I! I5A:! 7J! 1B7I25IA:3! F366380! +53I3! I589! +47AB?! ;934!








F388!953!#JD6527938!934!+47ABC36638! I3:4!:;:3!F3423!1883:J38! E<U?<UU"V1GL! B188!3I!
O7J!V:W8;J38!934!X#7MI235678KY!B;JJ380!Z34182C;4265A:!5I2!:534Q35!953!*5A:265831452W2!93I!
#7IQ435278KIJ3957JIL!91I!:35>2L!91II!I5A:!;Q38!Q3IA:453Q383!+47ABIA:C18B78K38L!Q35!I3:4!
:;:3J! +47AB! IA:836634! 17IQ435238! 16I! Q35! K3458K3J! +47AB0! +1I! #7MI235638! W:8362! 93J!
Z34:16238!T;8!"3343IC36638L!953!I5A:!1J!=24189!NQ34IA:61K38L!874!91I!I5A:!953!F36638! 5J!
P3C3Q3!85A:2!NQ34IA:61K38!B[88380!S;JJ2!3I! O7!D6[2O65A:38!Z34W893478K38!93I!+47AB3I!
58834:16Q! I3:4! B74O34! +5I218O38! E937265A:! BN4O34! 16I! 953! V76I6W8K3GL! ID45A:2!J18! T;8! 35834!










%I! 5I2! 91I! V:W8;J38! 914K3I23662L! C388! 953! #JD6527938! 934! +47ABC36638! I3:4! :;:3! F3423! 1883:J38! E<U?










I5A:! 16I! 943595J38I5;816E/+G?17IQ43523893L! 2418I53823! +47ABIA:C18B78K! 914I236620! =53! 5I2!












+53! M;B7II53423! =2;>C3663! T34MNK2! NQ34! 35838! D;I525T38! =D52O38947ABL! I;C53! NQ34! 3583!
83K125T3!)8234947ABD:1I3L!953!MN4!953!H56978K!T;8!S1T52125;8IQ61I38!T34182C;4265A:!5I20!
+53! =2;>C3663! Q3I52O2! 9543B23! F54B78K38! 18! P438OM6WA:38! 78234IA:53965A:38! 'JD3918O!
E1B7I25IA:34!F5934I2189GL!I;C53! 589543B23!F54B78K38!NQ34!I;!K38188238!S1T52125;8IQ61I38L!










B;661Q5342! 9188! 78234! #7II38978K! I3B789W434! EID:W45IA:34G! =2;>C366380! '8! #QQ0<.! I589!



















34O37K2! C34938! B[88380! *1A:M;6K389! C34938! 953! P383453478KI14238! 934! Q3872O238! =F?
P34W23! 8W:34! T;4K3I236620! H35! 934! 58! 934! "395O58! ;M2! 618K6W7M5K! 16I! X4195163! =2;>C3663Y!










ID;821838! #7I93:878K! T;8! S341J5B2356A:38L! 953! 974A:! 35838! B74OO3525K38!
,;A:ID18878KI5JD76I!18K343K2!C349380!+53I3!#7I93:878K!934!S341J5B!34O37K2!5J!F1II34!
3583! +47ABC3663L! 953! I5A:! 5J! ];B7I! O7! 35834! =2;>C3663! M;4J5342! E#QQ0! </#G0! +53!
V53O;363J3823! I589! 58! 35834! S7K36B16;2238M;4J! E#QQ0! </HG! 18K3;49832L! C36A:3! 1663!





953! %82I23:78K! 35834! +47ABC3663! NQ34! 953I3! #7I93:878K! 934! S341J5B2356A:38L! 953! I5A:! 5J! ];B7I! O7! 35834!





7J! 938! V53O;I;8! <UU! @! #DD65B12;4! <UU0f.<L! +47ABQ3435A:! T;8! </?<.f! "V1L! %58O36?! 789!





















"395A16! +7;652:o=+<L! 3583J! B;JQ58534238! =2;>C366382:341D53I`I23J! J52! 41951634! 789!
M;B7II534234!=F?%58:3520!]N4!953!Z34I7A:3!C7493!953!Z;4617MI243AB3! ''L!J52!35834!];B7IO;83!





H35! 41951638! =2;>C36638! EQ3II34i! &195163! +47ABC36638L! +FG! :189362! 3I! I5A:! D:`I5B165IA:!
K3I3:38! 7J! +47ABC36638L! Q35! 93838! 974A:! +47AB67M2@V43II67M2! 358! V4;g3B256! 17M! 3583!
P3IA:C5895KB352! T;8! 3585K38! "32348! D4;! =3B7893! Q3IA:63785K2! 789! 9188! 17M! 35838!
V4166B[4D34! E#DD65B12;4G! 1Q47D2! 1QK3Q43JI2! C549! EQ1665I25IA:3I! V458O5D?! #QQ0<^G0! +53!
H3C3K78K!93I!V4166B[4D34I!C549!1J!H34N:478KIQ3435A:! 58!91I!P3C3Q3!NQ34241K38L!C;!I53!
I5A:! 16I! +47ABC3663! 95T34K382@4195W4! 17IQ4352320! H35! 93J! Q1665I25IA:38! V458O5D! 34M;6K2! B3583!
];B7II53478K0!
!
!""#9V&$ '82$ U.-+;(@5861-;02*7-$ S(01?0T$ ?)($












F3K38!934! 4195W438!#7IQ435278K!83:J38!+47AB! 789!%834K5395A:23!J52! 934!9452238! V;238O!
934!%589458K253M3!58!91I!P3C3Q3!1Q!EP3493IJ3`34L!32!160L!.UU.GL!C36A:3I!3:34!;Q34M6WA:65A:3!
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j0fUjK@6! VH=G! O7ONK65A:! U0U<v! *12457J93I;p`A:;612! E=16O! 934! +3I;p`A:;6IW743! E+_#G! w
185;85IA:3I!$38I59! O74!a3666`I3!789! O74!=;67Q565I53478K!T;8!"3JQ418D4;235838G!789!ULU.v!
*;859382! V\U! E-A2`6D:38;6D;6`E32:`638K6`A;632:34G?=;67Q565I53478K! T;8! "3JQ418?
D4;235838Gl0! ]N4!953! 35K38265A:3! ]W4Q78K!C34938!953!V4;Q38!NQ34!*1A:2!Q35! /jr_! 58!934! ^?
H4;J;?\?A:6;4;?/?589;6`6?>?+?P161B2;D`418;I593! ERnvG?([I78K! K3MW4Q2! k<UJ"! SÉ]3_*Ö!
EU0/.K@<UJ6! ID3O5M5IA:3! F1IA:6[I78KGL! <U! J"! SÜ]3_*Ö! EU0\.K@! <U! J6! ID3O5M5IA:3!







91I! ]W4Q38! 789! %5893AB38! J52! +#V'! ";78258K! "3957J! E\~Lf?951J5958;?.?D:38`6?589;6L!
Z3A21I:5369L! Z3A2;4! (1Q;412;453IL! #QI;D25;8! /fU8JL! %J5II5;8! \f<8JG! 18L! 91I! O74!
"14B53478K! 934! +*#! 358K3I32O2! C5490! +#V'! 5I2! 58! 934! (1K3! 974A:! 5821B23! a366J3JQ41838!




>?+?K161A2;D`418;I593! EÅ?P16G! 58! 91I! aC5IA:38D4;97B2! ^?H4;J?\?_:6;4?589;p`6! I2122L! 91II!










.0n0! Z5I7165I53478K! 93I! #B258O`2;IB36322I! T;8! "=_I!
J52236I!V:166;5958MW4Q78K!
!
]N4! 953! Z5I7165I53478K! 93I! #B258?a`2;IB36322I! EV3663K458! 189! "366;4L! .UUjG! C549! 91I!
]67;43IO38OJ14B53423! V:166;5958! E#63p1! ]67;4o\nnL! #QI;4D25;8i! \R^8JL! %J5II5;8i! ^<j8JL!
";63A7614! V4;Q3IL! '8T524;K38L! (35938L! *5393461893G! K3872O20! H35! V:166;5958! :189362! 3I! I5A:!
7J!358! A`A65IA:3I!#6B16;59!93I!C35>38!S8;6638Q6W2234D56O3I! E#J18521!D:166;593IG0!+53!"=_I!
C34938!OC35J16!J52!ULU^!"!$H=!E$45I!Q7MM3439!I16583i!<^UJ"!*12457JA:6;459L!^U!J"!$45IL!







]67;4o\nn! E<i\U! 58! $H=G! MN4! .U! J58! Q35! &17J23JD341274! 5J! +78B368! 58B7Q53420! *1A:!
3483723JL! 9435J165K38! F1IA:38! B[8838! 953! V4;Q38! J52! +#V'! ";78258K! "3957J! E\~Lf?





+1! MN4! 9`81J5IA:3! a366D4;O3II3! 953! #7I45A:278K! 934! #B258M1I348! T;8! 382IA:35938934!
H3937278K!5I2!E+;`63!189!(33L!.UU^e!"783T14L!32!160L!.UU\GL!I;66!953I!Q35!938!#63p1!]67;4!\nn?!
K3MW4Q238!"=_I!J5B4;IB;D5IA:L!J52!#p5;T342!.UU"!Ea35IIG!17IK3C34232!C349380!,534O7!C549!
953! P3I1J2O366O1:6! NQ34! 953! +#V'?]W4Q78K! m71825M5O5342! 789! 953! a1:6! 934! a36638! J52!
K345A:23238! 789! 78K345A:23238! ]?#B258M1I348! 17M! 953! P3I1J2O366O1:6! Q3O;K380! +53!





]N4! 953! H3I25JJ78K! 93I! D4;O38271638! F3423I! 934! 93D;6`J345I534238! #B258M1I348L! C549!
19Wm712! 934! H3I25JJ78K! 93I! #7I45A:278KIT34:16238I! 934! #B258M1I348! T34M1:4380! +53!






$45I@,_(! D,inL! <^UJ"! *1_6L! UL<v! =+=L! UL<v! *12457J93I;p`A:;612L! <v! *;859382! V?\U!






















(193D7MM34! E/UUJ"!$45I! D,i! f0nL! ^v!=+=L! ULU.v!H4;JD:38;6Q617L! .^!v!"34A1D2;32:18;6L!
^Uv!P6`A34;6G0!+53!V4;Q38!C34938!MN4!^!J58!Q35!R^r_!93812745342!789!58!953!=+=?S1JJ348!
93I! V;6`1A4`61J59K36I! :58358D5D3225342L! C36A:3! I5A:! 58! 934! _452345;8z! %63B24;D:;43I3!
S1JJ34!EH5;?&19G!Q3M589380!*1A:!934!a7K1Q3!93I!(17MD7MM34I!EÅ$!"-V=?(17MD7MM34L!<!pL!H5;?




+34! $418IM34! 934! 363B24;D:;4325IA:! 17MK324388238! V4;23583! 17M! 3583! ID3O53663! "3JQ418!!
EVZ+]?V;6`T58`659383! M67;4593?"3JQ418L! H5;2418A3zL! H5;?&19G! 34M;6K2! 58! 3583J! I;!














%I! C549! Q35! <fUJ#! MN4! fU! J58! K3Q6;2320! +53! x71652W2! 93I! V4;23582418IM34I! B188! J52! 934!




*1A:! 93J! V4;23582418IM34! C34938! 78ID3O5M5IA:3! H58978KII236638! J52! $H=$! E^UJ"! $45IL!
^UJ"!*1_6L! ULU^v! $C338.UL! D,ijL^G!J52! <v! $4;AB38J56A:! EH5;?&19G! K3Q6;AB20! *1A:! 93J!
F1IA:38! J52! $H=$! C549! 934! 34I23! #825B[4D34! NQ34! *1A:2! 5J! SN:6IA:418B! E\r_G! 58! $H=$!
58B7Q53420! +53! Z349N8878K! C549! 93J! #S?+1238Q6122! 3828;JJ380! *1A:! K4N8965A:3J!
F1IA:38!^!p!^!"587238G!58!$H=$!C549!953!"3JQ418!MN4!3583!=27893!Q35!&17J23JD341274!58!
,&V! E,;4I34195I:!D34;p591I3G?B;8g7K53423J!=3B789W41825B[4D34! 58B7Q53420!+181A:!C549!953!
"3JQ418! K4N8965A:! K3C1IA:38! E^p^J58G! 789! J52! _:3J;67J583IO38O! =7QI218O!
E=7D34=5K816z!F3I2! +741L! V534A3L! &;ABM;42L! )=#G! Q3IA:5A:232! 789! 58! ];653! 358K3D1AB2L!J52!
3583J! Å?&1`! ]56J! EH5;"1A! (5K:2! ]56JL! S;91BG! Q393AB2! 789! g3! 81A:! V4;Q3! <! =3B7893! Q5I! .!
















_:1JQ34!#II1`! EH;`938L! <Rf.e! =A:J592L!32! 160L! .UUf1G!Q3872O20!+53I34!C7493!74ID4N8K65A:!
MN4!953!#816`I3!T;8!_:3J;21p5I!Q35!(37B;O`238!321Q65342!E/,&0(12$"#$/(3,4+35'$6"(3(78.$%(3$




V6123L! .\! F366L! ]16A;8L! H3A2;8! +5AB58I;8! (1QC143! %74;D3L! (3! V;82! +3! _615pL! ]418B?435A:G!
K3K3Q38! E#QQ0/<G0! +53!"=_I!C34938!C53! K3C;:82!J52! #AA721I3! EV##! (1Q;412;453IL! _[6Q3L!
+372IA:6189G!1QK36[I20!%I!C34938!^!p!<U\!a36638L!K72! 43I7ID3895342!17M!953!"5K4125;8IM56234!
K3K3Q38! 789! MN4! 35838!a352417J! T;J!n! =278938! Q35! /jr_!789! ^v!_-|?=W225K78K!789! R^v!
(7M2M37A:23! EH58934! PJQ,L! $722658K38L! +372IA:6189G! 58B7Q53420$ +53! a36638! C34938! 5J!
#8IA:67II!9543B2!58!\v5K3J!V141M;4J1693:`9!M5p5342L!81A:!.U!"587238!Q35!&17J23JD341274!
C34938!953!]56234!J52!VH=! EV:;ID:12!Q7MM3439!I16583i!n<J"!95I;957J?:`94;K38D:;ID:123?
95?:`94123L! <R!J"! I;957J?95?:`94;K38D:;ID:123!J;8;:`94123L! <^U!J"! I;957J! A:6;459L!
D,ijL\L!P5QA;L! 58T524;K38L!+372IA:6189G!9435J16!K3C1IA:380!+53!]56234!C34938!81A:M;6K389!
J52! 3583J! ID52O38! =B16D366! :3417IK3IA:852238!789!17M!-Qg3B224WK34! Ejfp.f!JJL!"1224189L!
"38O36L! H4178IA:C35KL! +372IA:6189G! K3Q41A:2! 789! J52! +#V'! ";78258K! "3957J! E\~Lf?
951J5958;?.?D:38`6?589;6L! Z3A21I:5369L!Z3A2;4! (1Q;412;453IL! #QI;4D0! /fU8JL! %JJi!\f<8JG!
358K393AB20! +53I! 95382! 934! "14B53478K! 934! +*#0! +#V'! 5I2! 58! 934! (1K3! 974A:! 5821B23!
























.0<<0<0! )8234I7A:78K! 934! K345A:23238! "5K4125;8! 5J!
F789:35678KI1II1`!@!F;789!189!,31658K!#II1`!
!
+34! F789:35678KI1II1`! EH1B34! 189! ,7JD:43`IL! <Rj<e! +76Q3AA;L! <RjUe! P1QQ5185L! 32! 160L!
<Rn\e! =36938! 189! =A:C142OL! <RjRG! 5I2! 35834! 934! 34I238! "32:;938L! 7J! 953! K345A:2323!
"5K4125;8! T;8! a36638! O7! 34M;4IA:380! %4! K5Q2! #7MIA:67II! NQ34! a366?"1245p?! 789! a366?a366?
'82341B25;838!Q35!934!a366J5K4125;8!E"32:;9I! 58!";63A7614!H5;6;K`L!T;6!.R\i!_366!J5K4125;8i!
+3T36;DJ38216! 189! V4;2;A;6IL! (75I! P0&;945K73OL! Å51;`18K!F7L! 189! b78?(58! P718L! ,7J181!
V43II! .UUnG0! H35J! XF;789! 189! ,31658K! #II1`Y! C34938! 953! "=_I! 17M! ID3O536638L!





































953!938!Z34617M!93I! XF789T34IA:67II3IY!D4;2;B;6653420! ! a74!#7IC34278K!93I!#II1`I! K3:[42!








17M! ID3O536638L! 43M63p5;8I14J38! =A:1638! 934! ]54J1! 5Q595! EfUd?+5I:! MN4! (3Q389O3661816`I3L!
5Q59524312L!'Q595L!"14258I4539L!+372IA:6189@!&3M63p5;8!s!<vG!!B7625T53420!=53!C34938!9543B2!81A:!
934! H3:189678KL! 58! 91I! Z5216J5B4;IB;D! #p5;T342! .UU"! Ea35IIG! MN4! .\! =278938! Q35!















O7J! #7IK18KID78B2! 934! a3663! 81A:! .\! =2789380! +1I! H3C3K78KIT34:16238! 934!"=_I! B188!
878J3:4! m71652125T! EH3C3K78KI17I45A:278KG! 789! m718252125T! E=A:83665KB352G! 17IK3C34232!






#663! %pD345J3823!C74938!J5893I238I! T534J16! 974A:K3MN:42! 789! 58!"5A4;I;M2! %pA36! 34M1II2!
789! 9;B7J38253420! %I! M;6K23! 953! H3I25JJ78K! 934! "52236C3423! 789! 934! =2189149?
1QC35A:78K38! 58! "5A4;I;M2! %pA360! +53I3! F3423! C74938! 18IA:653>389! MN4! 953! C352343!
I2125I25IA:3! #816`I3!J52! 93J! V4;K41JJ!P41D:V19! V45IJ! /0U!J52! 934! Z14518O1816`I3! -83?
F1`!#8;T1!E#816`I5I!;M!Z14518A3G!I;C53!934!H;8M344;85?!#9g7I253478K!93I!16M1?!]3:634I!78234!
#8C38978K!934!H;8M344;85?!)8K635A:78K!17IK3C342320!#6I!I2125I25IA:!I5K85M5B182!C74938!1663!















=5-! (2?@/-51.! /21/-! ;A82B67/1! 51<! >/-.7/2?@06-/1! 45672898! </-! /21./3/8C8/1! @5B61/1!
B/3/1?@DB67/1! (86BBC/77/1! E@F(G3H! 518/-72/./1! <2/3/! 38-/1./1! I;18-;77/1,! "3! J/-</1!
6533?@72/K72?@!=/77/1!>/-J/1</8L!<2/!M0/-!/21/!;A82B67/!I;1<282;1L!F;-A@;7;.2/!51<!N28672898!
>/-OM./1,! (82?@A-;0/1J/23/! J/-</1! <2/! :;7;12/027</1</1! "2./13?@6O8/1! 3;J2/! <63!
P2OO/-/1C2/-51.3>/-@678/1!M0/-A-MO8,!!P2/3/!I;18-;77/1!<2/1/1!</-!Q0/-A-MO51.!</-!45672898!
</-! =/77/1L! <2/! 21! R0@91.2.:/28! </-! (A/1</-! 3/@-! 386-:! >6-22/-/1! :S11/1L! 3;J2/! </-!






























`M-! <2/! 45672898332?@/-51.! </-! @5B61/1! B/3/1?@DB67/1! (86BBC/77/1L! 238! /21/! 38/82./!
I;18-;77/!</-!=/77B;-A@;7;.2/!51<!</-!I5785-0/<21.51./1!51/-793372?@,!%/2!</-!%/5-8/2751.!
</-! =/77B;-A@;7;.2/! J5-</! <6-65O! ./6?@8/8L! <633! <2/! =/77/1! <2/! ?@6-6:8/-23823?@/!
3A21</7OS-B2./!$/38678!E`20-;07638/19@172?@/-!=/778DAL!R00,+VH!65OC/2./1!E`-2/</138/21L!/8!67,L!
*\abc! `-2/</138/21L!/8! 67,L! *\a)c!$6;L! /8! 67,L! _bb*c! W288/1./-L! /8! 67,L! *\\\c! W288/1./-L! /8! 67,L!
_bbbc!(/:2D6L!/8!67,L!_bb_H,!=/77/1L!<2/!M0/-!/21/!653./A-9.8/!TDA/-8-;A@2/!>/-OM.8/1L!EP2B-2L!
/8!67,L!*\\[c!T6DO72?:!61<!F;;-@/6<L!*\)*HL!J5-</1!>;1!</1!N/-35?@/1!653./3?@7;33/1L!<6!












67,L! _bb+H! @61</78L! 238! /21/! e561828682>/! %/382BB51.! </-! ?@6-6:8/-23823?@/1!
Z0/-O79?@/16182./1/!B288/73! `RG(XR167D3/! 51/-793372?@,! #/C/A8;-/1! :S11/1! @2/-C5L!B288/73!








R00,! +[%! 238! <63! "-./0123! </-!J/28/-/1!R167D3/! </-! GPV[! 1/.682>/1!F(G3! <6-./38/778,! "21!
A-;C/18567/-!R18/27!>;1!aaLa]!</-!GPV[!1/.682>/1!=/77/1L!321<!/0/1O6773!<;AA/78!1/.682>/!OM-!
<2/!Z0/-O79?@/16182./1/!GP*V!51<!GP+V,!'B!J/28/-/1!N/-765O!R00,+[G!C/2.8!32?@L!<633!\gL\]!
</-! <-/2O6?@! 1/.682>/1! EGPV[XLGP+VXLGP*VXH! F(G3! <;AA/78! A;3282>! OM-! <2/!
Z0/-O79?@/16182./1/!GP*b[!51<!GP*b)!321<!51<!3;B28!</O21282;13./B9K! EW288/1./-L!/8!67,L!
*\\\H!673!F(G3!./78/1,!P/-!A-;C/18567/!R18/27!>;1!F(G3!61!</-!$/36B8C/77C6@7!</-!23;72/-8/1!







!""#$H%& 03(.+<23--IJ19?/1(,/& I3(& 0/1/=1,94& 794& K"/(<2L.+/4)41,5/4/4& & 0/2! @5B61/1! B/3/1?@DB67/1!






R73! J/28/-/3! J2?@82./3! 456728983:-28/-25B! J/-</1! <2/! =/77A;A57682;1/1! </-! @5B61/1!
B/3/1?@DB67/1! (86BBC/77/1! 65O! '@-/! W76382C2898! 518/-35?@8,! `M-! <2/3/! h18/-35?@51./1!
J/-</1! <2/! =/77/1! 21! 3A/C2O23?@/1! &9@-B/<2/1! :5782>2/-8! 51<! 65O! '@-!


























3861<6-<232/-8/1! @238;?@/B23?@/1!&6?@J/23>/-O6@-/1! OM-! I67C25B@D<-;fD76A6828! 3;J2/! </1!
&6?@J/23! </-! Z38/;07638/1<2OO/-/1C2/-51.! B288/73! (270/-128-687S351.L! 6167D32/-8,! R73!
$/./1O9-051.!J5-</!/21/!I/-1/?@8-;8O9-051.!<5-?@./OM@-8L!0/2!</B!<63!=D8;A763B6!@/77-;8!
51<!<2/!=/77:/-1/!<51:/7-;8!./O9-08!J5-</1,!'1!R00,!+)!238!<2/!P2OO/-/1C2/-51.!>;1!@F(G3!21!
<2OO/-/1C2/-8/! Z38/;CD8/1L! /21/3! )[! ^6@-/! 678/1! J/2072?@/1! W-;061</1! 21! W6336./! ''L!
/f/BA76-23?@! <6-./38/778,! ! R73! I;18-;77.-5AA/! <2/18/1! F(G3! </33/70/1! W-;061</1! 21!
























!""#$T%& P/?,U3)41,1)1,7/&EVW8CE& <;(&6/4&X).+Q/,-&6/(& .+946(95/4/4&0,<</(/4I,/(345#&"3!J5-</!<2/!P&RX
n/28/-! >;1! `/-B/1863! E[b0AH! >/-J/1</8! ERHL! 673! I;18-;77/! EIH! <2/18/1! F(G3L! <2/! 21! W-;72O/-682;13B/<25B!
:5782>2/-8!J5-</1,!i633/-:;18-;77/1!ET_ZH!J5-</1!65O./8-6./1,!P2/!R1398C/!</-!P2OO/-/1C2/-51.!EP2OOH!J5-</1!




"3! /fA-2B2/-/1! 6533?@72/K72?@! ?@;1<-;./1X!<2OO/-/1C2/-8/!F(G3! I;776./1! ''! E+gg0AH,!i2/! 21!
R00,+a!60C57/3/1!238L!8-2OO8!<2/3!15-!0/2!</1!F(G3!518/-!P2OO/-/1C2/-51.30/<21.51./1!C5,!P2/!
"fA-/332;1!>;1!R:821!E)\g0AH!673!218/-1/!I;18-;77/L!:611!3;J;@7!OM-!<2/!I;18-;77/!673!65?@!OM-!
















`M-! <2/! 6<2A;./1/! P2OO/-/1C2/-51.! J/-</1! *bbb! =/77/1! A-;! ?Bp! 21! VXi/77X(?@67/1! E&51?!
$B0TL!i2/306</1L! P/583?@761<H! :5782>2/-8! 51<! ! 0/2! +alG! 51<! []! GZmX(9882.51.! 51<! \[]!
n5O8O/5?@8/! E%21</-! $B0TL! Y588721./1L! P/583?@761<H! OM-! _! i;?@/1! 21! 3A/C2O23?@/1!
P2OO/-/1C2/-51.3B/<25B! :5782>2/-8,! !P2/! 6<2A;./1/!P2OO/-/1C2/-51.!J2-<!B288/73!Z27! #/<!ZX
`9-051.! 6167D32/-8! En2772/L! *\VVHL! @2/-0/2! J/-</1! <2/! n2A2<>6:5;7/1! -;8./70! ./O9-08! 51<!
:S11/1! 16?@! $/./1O9-051.! B28! F/D/-q3! T9B68;fD721! E=/77:/-1O9-051.o! 0765H!
72?@8B2:-;3:;A23?@! 653./J/-8/8! J/-</1,! '1! R00,+g! 238! <2/! 6<2A;./1/! P2OO/-/1C2/-51.! </-!
@F(G3!/21/-!)[!j9@-2./1!W-;061<21!21!</-!W6336./!''!/f/BA76-23?@!<6-./38/778,!
!









<2/! 8/?@123?@/1! FS.72?@:/28/1! OM-! j/</3! (8;KJ/77/1./-98! 3;J2/! OM-! j/</1! (?@677:;AO! 1/5!
/-B288/78! J/-</1,! T2/-0/2! J5-</! /21! R5./1B/-:! 65O! </1! C/77579-/1! R08-6.! 3;J2/! 65O! <2/!
B;-A@;7;.23?@/1! N/-91</-51./1! </-! =/77/1! 16?@! (iXRAA72:682;1! ./7/.8,! P2/!









F6f2B6! </-! /21C/71/1! W6-6B/8/-! J2/! `-/e5/1CL! $/36B82BA57361C6@7! 51<! "1/-.2/<2?@8/1!
:S11/1! <6<5-?@! O/38./7/.8! J/-</1,! P/3! i/28/-/1! <2/1/1! <2/! "-./01233/! <6C5L!
%/@61<751.3:;138/77682;1/1! 16?@! 2@-/-! i2-:51.! C5! 0/5-8/27/1,! 'B! R13?@7533! J/-</1! <2/!
%/3?@67751.3:;138/77682;1/1!B28!</1!0/38/1!"-./01233/1!1;?@B673!21!:7/21/-/1!R1398C/1!B28!
F(G3! E1! .7/2?@! VH! <5-?@./OM@-8L! 5B! 32?@/-! C5! 38/77/1L! <633! 32?@! <2/! O51:82;167X8/?@123?@/1!
"-./01233/!</-!N;->/-35?@/!B28!`20-;07638/1!B28!</1/1!</-!F(G3!</?:/1,!P2/!N;->/-35?@/!
<2/1/1! /0/1O6773! <6C5L! <2/! #/A-;<5C2/-06-:/28! </-! %/3?@67751./1! 32?@/-! C5! 38/77/1,!








!""#$Z%& A,.+1?,=(9-=9*,-.+/& !3<4)+?/4& 794& +3?)4/4& ?/-/4.+J?)2/4& P1)??I/22/4& N+DPC-O& C5-!
O51:82;167X8/?@123?@/1! %/382BB51.! </-! %/3?@67751.33?@/B686,! P2/! I;18-;77/! ERH! C/2.8! /21/1! <2?@8/1!
F;1;76D/-!>;1!F(G3,!&6?@!%/3?@67751.!B28!</-!O;:5332/-8/1!(i!E/7/:8-;B6.1/823?@/3!(D38/BX!%27</-!%XPH!!>;1!
(8;-C!F/<2?67! P5;728@s(P*! E(8;-C!F/<2?67! R$L! Y9./-J27/1L! (?@J/2CH! C/2.8/! 32?@! /21! B6332>/-! =/77608-6.! 51<!
P/A;7DB/-232/-51./1!</-!`63/-38-5:85-/1,!P2/!=/77/1!J5-</1!65O./O61./1!51<!:;118/1!2B!!(?@1/77>2867289838/38!
B28!!Y-DA610765!673!>2867!./J/-8/8!J/-</1,!`M-!<2/!N/-35?@/!J5-</!<2/!N;-765O38-/?:/!''L!B28!/21/-!`;:53C;1/!











!""#& @G%! A,.+1?,=(9-=9*,-.+/& !3<4)+?/& 794& ?3(,4/4& [,"(9"2)-1/4& E^mrYrH& C5-! O51:82;167X8/?@123?@/1!
%/382BB51.! </-! %/@61<751.33?@/B686! 51<! C5-!Q0/-A-MO51.! </-! #/A-;<5C2/-06-:/28! </-! %/3?@67751./1#! P2/!
I;18-;77/!ERH!C/2.8!/21/1!<2?@8/1!F;1;76D/-!>;1!B5-21/1!`20-;07638/1,!&6?@!%/3?@67751.!!B28!</-!-6<267/1!(i!!
>;1!(8;-C!F/<2?67!P5;728@s(P*! E(8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CL!RAA72:68;-!t*[!BBL!*La[!06-H! C/2.8/!







`79?@/1! <5-?@! I6>28682;1! /183861</1! 321<,! P2/! =/77>/-35?@/! J5-</1! <6-65O@21L! 21!




!""#@\%& A,.+1?,=(9-=9*,-.+/& !3<4)+?/& ?3(,4/(& [,"(9"2)-1/4& E^mrYrH! ! 16?@! %/3?@67751.! B28! O;:5332/-8/-!
(8;33J/77/! W2/C;3;1! *bbdRAA72:68;-! *bb,)_*! >;1! i;7O! E#2?@6-<! i;7O! $B0TL! I1288721./1L! P/583?@761<HL!














J2-<! <63! `75;-/3C/1CB6-:2/-8/! W@677;2<21! ER7/f6! `75;-sVggL! R03;-A82;1o! V\[1BL! "B2332;1o!
[*a1BL!F;7/?576-! W-;0/3L! '1>28-;./1L! n/2</1L!&2/</-761</H! ./158C8,! P2/! =/77:/-1/!J5-</1!






</-! O;:5332/-8/!(8;KJ/77/!>;1!(8;-C! E(8;-C!F/<2?67!P5;728@s(P*!X! (8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CH!`M-!
<2/! N/-35?@/! J5-</! <2/! N;-765O38-/?:/! ''L! B28! /21/-! `;:53C;1/! >;1! bX+b! BB! >/-J/1</8! B28! P65/-2BA573X
0/8-2/0L!i2/</-@;7O-/e5/1Co!V!TC,!P2/!$/36B82BA57361C6@7!0/8-5.!*bbb,!!&6?@!</-!%/3?@67751.!:;BB8!/3!C5-!
R07S351.!</-!=/77/1L!<2/!32?@!8/27J/23/!673!=/77:195/7!1;?@!65O!</B!(?@67/10;</1!0/O21</1!ERHL!;</-!<2/! 32?@!
.-SK8/18/273! E%H!;</-!.61C! EGH!>;1!</-!(?@67/!./7S38!@60/1,!Y/27J/23/!:;BB8!/3! C5-!P/A;7DB/-23682;1!</-!`X











































































































































































_bb\H! <5-?@./OM@-8,! (;067<! R1C/2?@/1! /21/-! /21./3?@-91:8/1! N28672898! E%765O9-051.! >;1!
=/77/1H! >;-76./1L! J5-</1! <2/3/! 3;O;-8! >;1! </1! N/-35?@/1! 653./3?@7;33/1,! `M-! <2/!
Q0/-A-MO51.!</-!N28672898!16?@!</1!(?@67751.3>/-35?@/1!J5-</!</-!!N286728983O6-038;OO!;</-!
0/33/-! ./36.8L! </-! R>286728983O6-038;OO! aXRB21;6?821;BD?21! E%28/:@8216! 61<!N/:3@21L! _bbgHL!
/21./3/8C8,!P2/3/-!-/6.2/-8!B28!</-!P&R!EGD8;321!51<!$56121H!51<!:611!3;B28!673!=/77O6-038;OO!









j/<;?@! 65O.-51<! </3! @;@/1! =/77608-6.3! E?2-?6! g[! W-;C/18H! 51<! </-! C5B! Y/27! 3/@-! @;@/1!
P/38-5:82;1!</-!=/77:S-A/-L! 2B!N/-.7/2?@!C5-!I;18-;77/L!12?@8!386823823?@!e56182O2C2/-06-!0CJ,!
653J/-806-! J6-/1,! N/-.7/2?@06-/! "-:/1181233/! /-.60/1! <2/! (?@67751./1! B28! </B! (8;-C!
F/<2?67! P5;728@s(P*L! Y-6./->27/1L! (?@J/2C! 0/2! "1/-.2/<2?@8/1! 60! bL_[!B^dBBp,! R5O.-51<!






P2/! ! i6?@385B3-68/1! </-! =/77/1! J5-</1! C5B! /21/1! 673! e56728682>/3! F/-:B67! </-!
=/77:5785-0/<21.51./1!653./J/-8/8L!60/-!65?@!<2/!%//21O753306-:/28!</-!i6?@385B3-68/!>;1!
F(G3!16?@!(iX!0CJ,!PiXRAA72:682;1!J5-</!518/-35?@8,!hB!/21/!;A82B67/!N/-.7/2?@06-:/28!
</-! N/-35?@/! C5! ./J9@-7/238/1L! J5-</! j/J/273! </-3/70/! W682/18! 21! </-3/70/1! W6336./!
>/-.72?@/1,!`M-!<2/!#/A-;<5C2/-06-:/28!</-!N/-35?@/!J5-</! j/J/273!/21!>2/-O6?@/-!R1368C! E1!
.7/2?@! VH! 0/5-8/278,! P2/! P68/1! J5-</1! C536BB/1./OM@-8! 51<! <2/! (861<6-<60J/2?@51./1!
/21./8-6./1,!P2/!i6?@385B3-68/1! EiU<&d<8H! ./0/1!61L!J2/! >2/7! =/77/1!A-;! =/28/21@/28! C5-!
=/77:5785-! @21C5./:;BB/1! 321<,! %/2! </-! i6?@385B3-68/! /-.60! 32?@! 16?@! /21/-!
P65/-2BA5730/3?@67751.! >;1! 213./36B8! *bbb! 'BA573/1! 51<! /21/-! "1/-.2/<2?@8/! >;1! bLbaa!
B^dBBp! B28! </B! W2/C;3;1! *bb! Ei;7OHL! 21! </-! <6-65O! O;7./1</1! W6336./! /21/! 32.12O2:618!
/-@S@8/! i6?@385B3-68/! >;1! V[_[bb! Ew\[aVH! =/77/1L! 2B! N/-.7/2?@! C5-! I;18-;77/! E_+[bbb!
w*_\b\H,!P2/!(iXRAA72:682;1!EbL_!B^dBBpH!B28!(8;-C!P5;728@!(P*L!Y-6./->27/1L!(?@J/2C!C/2.8/!
























W-;72O/-682;1! 518/-35?@8! 51<! B288/73! PR%X"18J2?:751.! ER00,VVH! e56182O2C2/-8,! P2/! R1C6@7!




(/:51<9-6182:S-A/-! W;7D?7;167! .;68X6182! -60028! 021</8,! P2/! 2BB51@238;?@/B23?@/!
h18/-35?@51.!</-!RA;A8;3/!/-O;7.8/!B28!</B!F6-:/-!R182XG63A63/+!EW68/7L!/8!67,L!*\\)H!>;1!
























!""#& @@%& A,.+1?,=(9-=9*,-.+/& !3<4)+?/& +3?)4/(& ?/-/4.+J?)2/(& P1)??I/22/4& 4).+& a??34+,-19W
.+/?,-.+/(& [L("345& 346& 0!SW`41Q,.=2345#&P2/! A;3282>/1! =/77/1! J/23/1! 3?@J6-C! ./O9-08/! =/77:/-1/! 65OL! <2/!
1/.682>/1! =/77/1! C/2./1! 15-! /21/! 7/2?@8/! `9-051.! 65O,! P2/! "-./01233/! OM-! R182XG63A63/+! E%P! W@6-B21./1!









;A82B67/3! =/28O/138/-! OM-! <2/!Z03/->682;1! </-! I2X)aXA;3282>/1! =/77/1! C5! 0/382BB/1L!J5-</!
/21/! N2/7C6@7! >;1! N;->/-35?@/1! <5-?@./OM@-8,! "21/-! <2/3/-! N;->/-35?@/! 238! 21! R00,V[!
.-6A@23?@!<6-./38/778,!"-!C/2.8!<2/!C/2860@91.2./!"-@S@51.!</-!W-;72O/-682;1L!C5B!/21/1!<2-/:8!
16?@! </-! %/3?@67751.L! C5B! 61</-/1! 3/?@3! (851</1! <616?@,! "3! C/2.8! 32?@! <2-/:8! 16?@! (iX















/f/BA76-23?@! 61! </-! %/3?@67751.! B28! W2/C;3;1*bb! Ei;7OL! I1288721./1L! P/583?@761<H! 2B! P65/-2BA5730/8-2/0L!




&6?@! `/387/.51.! </-! %/;06?@851.3C/28-95B/! J5-</1! J/28/-/! N/-35?@/! B28! </B!
O;:5332/-8/1! (8;33J/77/1./-98! </-! `2-B6!i;7O! EW2/C;3;1*bbH! 3;J2/! </-! -6<267/1! (8;KJ/77/!
EPiH! </-! `2-B6! "F(! E(J233!P;7;-! G7638H! <5-?@./OM@-8! ER00,! V)H,! P2/! %/@61<751.!B28! </B!
"F(!$/-98!B28! bL[! 06-! C/2.8/! 3/?@3! (851</1! 16?@! %/@61<751.! /21/! 32.12O2:618! /-12/<-2.8/!
R1C6@7! I2X)aXA;3282>/-! =/77/1! >;1! V\]! Ew_L*H! 2B! N/-.7/2?@! C5-! I;18-;77/! )@! E[\LV_]! w_L\H,!
&6?@! CJS7O! (851</1! C/2.8! 32?@! 0/2! </-! %/@61<751.! B28! bL[! 06-! EV\]w+L)H! J/28/-@21! /21/!
"-12/<-2.51.L! 2B! N/-.7/2?@! C5-! I;18-;77/! *_@! E[)La\]! wVL[H,! P2/! %/@61<751./1! B28! </B!










P2/! %/@61<751.! B28! bLbaa! B^d! BBp! OM@-8/! 3;J;@7! 3/?@3! Eg+L++]w_LgH! 673! 65?@! CJS7O!
(851</1!Ea_L)*]!wVL_H!16?@!RAA72:682;1!C5!/21/-!32.12O2:618/1!"-@S@51.!</-!I2X)aXA;3282>/1!
=/77/1L! 2B! N/-.7/2?@! C5! </1! 510/3?@6778/1! I;18-;77/1! E)@o! [\LV_]! w_L\! 51<! *_@o! [)La\]!
wVL[H,! P2/! %/@61<751.! B28! bL*__B^dBBp! C/2.8/! @21././1! C5! 0/2</1! =/28A51:8/1! /21/!





































i/28/-/!N/-35?@/!J5-</1!B28! </B!$/-98!F/<2?67!P5;728@! (P*! >;1! (8;-C!<5-?@./OM@-8,! "3!










































P2/! $-6A@/1! C/2./1! /21/! 32.12O2:618/! "-@S@51.! </-! I2)aXA;3282>/1! =/77/1! 0/2! /21/-! (iX
%/@61<751.! B28! /21/-! "1/-.2/<2?@8/! >;1! bL_! B^dBBp! )! (8<! EaVLb_]! w+L+aH! 3;J2/! *_! (8<!
E))Lag]! w+LVbH! 16?@! (iX%/@61<751.L! 2B! N/-.7/2?@! C5-! 510/3?@6778/1! I;18-;77/! EVgLg*]!
w)L\\H,! P2/! (iX%/@61<751.!B28! bL+!B^dBBp! C/2.8/! 16?@! )! (8<! E[bLgg]!w_L*)HL! 3;! .58!J2/!
:/21/!N/-91</-51./1!2B!N/-.7/2?@!C5-!510/3?@6778/1!I;18-;77/!EVgLg*]!w)L\\H,!&6?@!*_!(8<!
C/2.8/! 32?@! /21/! "-12/<-2.51.! </-! I2)aXA;3282>/1! =/77/1! 65O! _aL)a]! EwVLa_H,! P2/! PiX
%/@61<751.!B28!*!06-!C/2.8/!16?@!)!(8<!E[VLa)]!w_LgaH!51<!16?@!*_!(8<!E[gL)\]!w)L*\H!/21/!
32.12O2:618/! "-@S@51.! </-! I2)aXA;3282>/1! =/77/1! 2B!N/-.7/2?@! C5-! I;18-;77/! EVgLg*]!w)L\\H,!










E*o[bbL! T/2</70/-.L! P/583?@761<HL! /21/B! A;7D:7;167/1! R182:S-A/-! 653! </B! I6121?@/1L!
<5-?@./OM@-8,! P2/! A;3282>/1! F(G3! J5-</1! e56182O2C2/-8L! C5-! $/36B8C/77C6@7! 213! N/-@978123!
./3/8C8! 51<! 21! O;7./1</! P26.-6BB/! ER00,Vg! 51<! R00,V\H! .-6A@23?@! <6-./38/778,! P2/!
"-./01233/!</-!%/@61<751.!B28!</B!$/-98!W2/C;3;1!*bb!>;1!i;7O!51<!</B!(J233!P;7;-!G7638!
>;1! "F(! ER00,VgHL! C/2./1! 0/2! 677/1! %/3?@67751./1! 32.12O2:618/! N/-91</-51./1! </3!























































16?@! *_! (851</1! /21/! 32.12O2:618! /-12/<-2.8/1! E_[L)\]w*_H! R18/27! G63A63/X+XA;3282>/-!
=/77:/-1/L!2B!N/-.7/2?@!C5!</1!I;18-;77/1!E)@o!*gLaa]!w[c!*_@o!VgLg_]w\H,!i/28/-/!N/-35?@/!




























P19cQ/22/&346& ()6,)2/(&0(3.=Q/22/&?,1& P19(I&D/6,.)2&0392,1+& P0\& N(8;-C!F/<2?67!R$L! Y9./-J27/1L! (?@J/2CH,!













./-21./! R0J/2?@51./1! C5-! I;18-;77/,! %/2! </-! (iX%/@61<751.! B28! bL_B^dBBp! :6B! /3! C5!
/21/-! "-12/<-2.51.! </3! R18/273! G63A63/X+XA;3282>/-! =/77/1! >;1! *+L*a]w*L[,! P2/! (iX
%/@61<751.!B28!bL+B^dBBpL!C/2.8/!16?@!*_!(851</1!/21/!32.12O2:618/!"-@S@51.!</3!R18/273!
G63A63/X+XA;3282>/-! F(G3! 65O! [)La[]w)Lb)L! 2B! N/-.7/2?@! C5-! 510/3?@6778/1! I;18-;77/!
E*\L*g]w+L[)H,! &6?@! </1! >;-72/./1</1! C/28X! 51<! <;32360@91.2./1!
h18/-35?@51.3/-./01233/1! C5B! 2BB51@238;?@/B23?@/1! &6?@J/23! >;1! RA;A8;3/! 51<!






















R78/-51.3A-;C/33/! >;1! =/77/1! 3A2/./71! 32?@! 518/-! 61</-/1! 21! </-! R:82>2898! </-! %/86X
$676:8;32<63/!EG-238;O67;L!/8!67,L!*\\gc!$;7<38/21L!*\\bc!I68350/L!/8!67,L!_bbgc!n213:/13L!/8!67,L!




51<! 2B! R13?@7533! </-! %/86X$676:8;32<63/! `9-051.! 518/-C;./1,! P2/! R53J/-851.! /-O;7.8/!
/21/1! Y6.! 16?@! </-! `9-051.,! `M-! <2/! R53J/-851.! </-! P68/1! J5-</1! <2/! $/36B8C/77/1!
e56182O2C2/-8!51<!C5!</1!%/86X$676:8;32<63/XA;3282>/1!=/77/1!E%765O9-051.!X!R00,[bH!21!%/C5.!
./3/8C8,! `M-! <2/! R53J/-851.! </-! P68/1!J5-</1! <2/! $/36B8C/77/1! e56182O2C2/-8! 51<! C5! </1!
%/86X$676:8;32<63/XA;3282>/1! =/77/1! E%765O9-051.! X! R00,[bH! 21! %/C5.! ./3/8C8,! P2/!







P2/! "-./01233/! </-! %/86X$676:8;32<63/X`9-051.! C/2.8/1! OM-! <2/! O;:5332/-8/! (iXRAA72:682;1!















































A-;C/18567/!R18/27!A;3282>/-!F(G3!)!(851</1!16?@!%/3?@67751.! ERH!51<! !*_!(851</1!16?@!%/3?@67751.! E%H,!"3!
J5-</1!%/3?@67751./1!B28!(8;-C!F/<2?67!P5;728@s(P*! E(8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CH!<5-?@./OM@-8,!
`M-!<2/!N/-35?@/!B28! O;:5332/-8/-! (8;33J/77/!J5-</!<2/! N;-765O38-/?:/! ''L!B28! /21/-! `;:53C;1/! >;1! bX+b!BB!
>/-J/1</8L! OM-! <2/! -6<267/! J5-</! </-! RAA72:68;-! t*[! BB! >/-J/1</8,! P2/! P5-?@OM@-51.! J6-! 2B!
P65/-2BA5730/8-2/0!B28! </-!i2/</-@;7O-/e5/1Co! V! TC,! P2/! $/36B82BA57361C6@7! 0/8-5.! *bbb,! "3! J5-</1! <2/!




0/2! F(G3! 16?@! -6<267/-! PiXRAA72:682;1! B28! *! 06-! O/38./38/778! J/-</1,! %/2! -6<267/-! PiX
RAA72:682;1! B28! *LV! 06-L! C/2.8/! 32?@! j/<;?@! C5! 0/2</1! =/28A51:8/1! /21! </5872?@! 32.12O2:618!
/-@S@8/-! R18/27! %/86X$676:8;32<63/XA;3282>/-! F(G3,! P/-! A-;C/18567/! R18/27! </-! %/86X
$676:8;32<63/!A;3282>/1!=/77/1!16?@!)!(8<!76.!@2/-0/2L! !0/2!)[L*+]!w*L[_!!3;J2/!16?@!*_!(8<!
0/2! aVLa*]! w+L)),! P2/! "-./01233/! 321<! 21! R00,[*! <6-./38/778,! P6! </-!
h18/-35?@51.33?@J/-A51:8!</-!>;-72/./1</1!R-0/28!65O!<63!R:821!51<!F2.-682;13>/-@678/1!







+,g,! &6?@J/23! >;1! R:821CD8;3:/7/88>/-91</-51./1! B288/73!
W@677;2<21O9-051.!
!
`M-! <2/! N23567232/-51.! </3! `XR:821X=D8;3:/7/883! EW/77/.-21! 61<! F/77;-L! _bbaH! J2-<! <63!
O75;-/3C/1CB6-:2/-8/! W@677;2<21! ER7/f6! `75;-sVggL! R03;-A82;1o! V\[1BL! "B2332;1o! [*a1BL!
F;7/?576-! W-;0/3L! '1>28-;./1L! n/2</1L! &2/</-761</H! ./158C8,! &6?@</B! <2/! =/77/1! (idPiX
0/@61</78L! B28! W@677;2<21! 51<! PRW'! /21./O9-08! J5-</1L! :;118/1! 2B! /-38/1! (?@-288! <2/! `X





P2/! $/36B8C/77C6@7! J2-<! B28! </B! I/-1O6-038;OO! PRW'! 0/382BB8,! P2/! =/77/1! B28! ./-2?@8/8/1! E%H! 51<!





I1288721./1L! P/583?@761<H! B28! P65/-2BA5730/8-2/0L! i2/</-@;751.3O-/e5/1C! >;1! V! TC! 51<!
/21/-! $/36B82BA57361C6@7! >;1! *bbb! 0/@61</78,! hB! /21/1! ;A82B67/1! =/28A51:8L! OM-! <2/!
%/382BB51.! </-! `63/-e5672898! 0/CM.72?@! </3! R53-2?@851.3>/-@678/13! 653C5J9@7/1L! J5-</!
/21/! #/2@/! >;1! N;->/-35?@/1! ./8982.8,! "f/BA76-23?@! 321<! 21! R00,! [V! <2/! C/2860@91.2./1!
N/-91</-51./1!</-!`XR:821O63/-1!B28!/21/-!"1/-.2/<2?@8/!>;1!bLbaaB^dBBp!EW2/C;3;1!*bbH!
<6-./38/778,!P2/!(iX0/@61</78/1!F(G3!J5-</1!C5!518/-3?@2/<72?@/1!=/28A51:8/1!16?@!(iX



















@789:7;;A 0 1 2
!""#& H$%& '()*+,-.+/& 0)(-1/22345& 6/-& *(9I/413)2/4& !41/,2-& 5/(,.+1/1/(& [W!=1,4<)-/(4& I3& 341/(-.+,/62,.+/4&
b/,1/4& 4).+& P^WS/+)462345& ?,1& 8,/I9-94\GG! Ei;7OL! I1288721./1L! P/583?@761<H! 2B! P65/-2BA5730/8-2/0L!
i2/</-@;751.3O-/e5/1C! >;1!V!TC!51<!*bbb!$/36B82BA57361C6@7! A-;!%/@61<751.! ! 3;J2/! /21/-! "1/-.2/<2?@8/!




















@789:7;;A !6&+<=: !6!((+/>?//C !6"($+/>?//C
!
!""#&H@%&'()*+,-.+/&0)(-1/22345&6/-&*(9I/413)2/4&!41/,2-&5/(,.+1/1/(&[W!=1,4<)-/(4&I3?&b/,1*34=1&1d&N6,(/=1&
4).+& 6/(& S/-.+)22345O#! "3! J5-</1! B28! </B! B28! W2/C;3;1! *bb! Ei;7OL! I1288721./1L! P/583?@761<H! 2B!













P2/! P/8/:82;1! >;1! ./-2?@8/8/1! `XR:821O63/-1! C/2.8/! <2-/:8! 16?@! (iXPiXRAA72:682;1! E8zH!!
32.12O2:618/! N/-91</-51./1,! P2/! PiX%/@61<751.! B28! </B! (J233! P;7;-! G7638! B28! bL[! 06-!
E[bL\[]w[L_)H! 3;J2/! <2/! (iX%/@61<751.! B28! </B! W2/C;3;1! *bb! B28! bLbaaB^dBBp! E+)]!
w_L+gHL!C/2.8/1!32.12O2:618/!N/--21./-51./1!</3!A-;C/18567/1!R18/273L!</-!./-2?@8/8/1!`63/-1!
2B! N/-.7/2?@! C5-! I;18-;77/! E[\LV+]w[L\aH,! P2/! (iX%/@61<751.!B28! </B! W2/C;3;1! *bb!B28!















@789:7;;A !6&+<=: !6!((+/>?//C !6"($+/>?//C
!
!""#&HH%&'()*+,-.+/&0)(-1/22345&6/-&*(9I/413)2/4&!41/,2-&5/(,.+1/1/(&[W!=1,4<)-/(4&I3?&b/,1*34=1&1e&N$G&?,4&
4).+& 6/(& S/-.+)22345O#! "3! J5-</1! B28! </B! B28! W2/C;3;1*bb! Ei;7OL! I1288721./1L! P/583?@761<H! 2B!





P2/! P/8/:82;1! >;1! ./-2?@8/8/1! `XR:821O63/-1! +b! B21! 16?@! E8{H! (iXPiXRAA72:682;1! C/2.8!
/0/1O6773! 32.12O2:618/! N/-91</-51./1! ER00,[[H,! P2/! PiX%/@61<751.! B28! </B! (J233! P;7;-!
G7638! B28! bL[! 06-! EggL**]w[L[)H! 3;J2/! <2/! (iX%/@61<751.! B28! </B! W2/C;3;1! *bb! B28!
bLbaaB^dBBp! EabL\a]w+L\_H! 51<! bL*a+B^dBBp! E)aLV_]w*bL))H! C/2.8/1! 32.12O2:618/!









`M-! <2/! N/-35?@/! B28! O;:5332/-8/-! (8;33J/77/! J5-</! <2/! N;-765O38-/?:/! ''L! B28! /21/-!
`;:53C;1/! >;1! bX+b! BB! >/-J/1</8L! OM-! <2/! #6<267/! J5-</! </-! RAA72:68;-! t*[! BB!
























































4).+& 6/(& S/-.+)22345W& !""#& !]CO& 346& I3?& b/,1*34=1& 1e& N$G& ?,4& 4).+& 6/(& S/-.+)22345W& !""#& S]0O,! P2/!
%/3?@67751./1!J5-</1!B28!(8;-C!F/<2?67!P5;728@s(P*! E(8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CH!<5-?@./OM@-8,!
`M-!<2/!N/-35?@/!B28! O;:5332/-8/-! (8;33J/77/!J5-</!<2/! N;-765O38-/?:/! ''L!B28! /21/-! `;:53C;1/! >;1! bX+b!BB!
>/-J/1</8L! OM-! <2/! -6<267/! J5-</! </-! RAA72:68;-! t*[! BB! >/-J/1</8,! P2/! P5-?@OM@-51.! J6-! 2B!
P65/-2BA5730/8-2/0!B28! </-!i2/</-@;7O-/e5/1Co! V! TC,! P2/! $/36B82BA57361C6@7! 0/8-5.! *bbb,! "3! J5-</1! <2/!
"1/-.2/385O/1!bL_B^dBBp!51<!bL+B^dBBp!<5-?@./OM@-8,! `M-!<2/!%/@61<751.!B28! -6<267/-! (8;33J/77/!J5-</1!
<2/!"1/-.2/385O/1!>;1!*!51<!*LV!06-!0/158C8,!
!
P2-/:8! 16?@! (iXdPiX%/@61<751./1! C/2.8/1! 32?@! 3;J;@7! OM-! <2/! P-5?:J/77/! E*! 06-o!!
[bL+g]w[L_)c! *LV06-oVVLV]waL*VH! 673! 65?@! OM-! <2/! OM-! <2/! (8;33J/77/! EbL_B^dBBpo!






&6?@! +b! F2158/1! J6-/1! <2/! PiX0/@61</78/1! `63/-1! E*! 06-o! [\L*_]w+L)\c! ! *LV06-o!
V[LV\]w)Lg\H! J/28/-@21! J/12./-! 386-:! 653./-2?@8/8L! 673! <2/! 510/@61</78/1! I;18-;77/1!
E)_LV*]w[L+_H,!%/2!</-!O;:5332/-8/1!(iX%/@61<751.!J2/3/1!<2/!B28!bL+B^dBBp!0/@61</78/1!
=/77/1! J/28/-@21! /21/! 32.12O2:618/! #/<5C2/-51.! EV+Lg\]w+LaaHL! <2/! B28! bL_B^dBBp! /21/!
32.12O2:618/!"-@S@51.!</-!R1C6@7! Eg_LV)]wVLa\H!./-2?@8/8/-!`XR:821O63/-1L! 2B!N/-.7/2?@!C5-!
I;18-;77/!E)_LV*]w[L+_H!65O,!!%/2!</-!456182O2C2/-51.!</-!`XR:821O63/-1!J5-</1!C5398C72?@!<2/!





























N6,(/=1& 4).+& 6/(& S/-.+)22345W& !""#& !O& 346& I3?& b/,1*34=1& 1e& N$G& ?,4& 4).+& 6/(& S/-.+)22345& W!""#& SO,! P2/!
%/3?@67751./1!J5-</1!B28!(8;-C!F/<2?67!P5;728@s(P*! E(8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CH!<5-?@./OM@-8,!
`M-!<2/!N/-35?@/!B28!-6<267/-!P-5?:J/77/!J5-</!</-!RAA72:68;-!t*[!BB!>/-J/1</8,!P2/!P5-?@OM@-51.!J6-!2B!









P2/! h18/-35?@51.! </-! `63/-38-5:85-! </3! R:8213! /-.60! 21! </-! I;18-;77.-5AA/! /21/1! R18/27!
</A;7DB/-232/-8/-! `63/-1! >;1! 2B!P5-?@3?@1288! VL++]!wbL\),! %/2! </-! %/@61<751.! </-!F(G3!
B28! -6<267/-! (8;KJ/77/! E(8;-CHL! C/2.8/! 32?@! <2-/:8! 16?@! </-! "fA;3282;1! B28! *! 06-L! /21!
A-;C/18567/-! R18/27! >;1! 2B! P5-?@3?@1288! [L_]w+L**L! 0/2! *LV! 06-! /21! R18/27! >;1! 2B!
P5-?@3?@1288! **L[V]w[L+g! </A;7DB/-23/-8/1! `XR:8213! ER00,! [gRH,! +b! B21! 16?@! PiX
%/@61<751.! 76.! </-! R18/27! </A;7DB/-232/-8/-! `63/-1! B28! *! 06-! 0/2! [L\+]wVL)\! ! 51<! ! 0/2!
*LV06-!0/2!\Lb_]w)LVb!ER00,[g%H,!(;B28!:;118/!C5!0/2</1!=/28A51:8/1L! OM-!<2/!%/@61<751.!




























S/+)462345&?,1& P19(I&D/6,.)2&0392,1+fP0\& NP19(I&D/6,.)2& !'_& VL5/(Q,2/4_& P.+Q/,IO#! `M-! <2/! N/-35?@/!B28!
O;:5332/-8/-! (8;33J/77/! J5-</! <2/! N;-765O38-/?:/! ''L! B28! /21/-! `;:53C;1/! >;1! bX+b! BB! >/-J/1</8,! P2/!













"1/-.2/! >;1! bL_B^dBBp! 51<! /21! R18/27! >;1! [+L*]w*+La_! 0/2! bL+B^dBBp,! %/2</!
"1/-.2/<2?@8/1! OM@-8/1! </B16?@! C5! 0/2</1! =/28/1L! C5! /21/-! 32.12O2:618/1! (8/2./-51.! </-!
</A;7DB/-232/-8/1! `63/-1! 2B! N/-.7/2?@! C5-! 510/@61</78/1! I;18-;77/,! R5O.-51<! </-! ;0/1!
0/3?@-2/0/1/1!"-./01233/L! 3;778/!<2/!/&Z(XR:82>2898! 21!<2/3/B!I;18/f8!518/-35?@8!J/-</1L!





+,\,! &6?@J/23! >;1! /&Z(! 51<! #6?*dG<?V_! B288/73! i/38/-1!
%7;8!
!
P2/!i/38/-1! %7;8! R167D3/! B28! </B!B;1;:7;167/1! R182:S-A/-!F;53/! R182XR:821L! ?7;1/! GV!
E*o[bbc! F2772A;-/H! C/2.8/! 3;J;@7! 21! </-! I;18-;77/! 673! 65?@! 0/2! </1! (iXdPiX0/@61</78/1!
R1398C/1! 21! </-!i/38/-1! %7;8! R167D3/! W-;8/21/fA-/332;1! >;1! R:821! 0/2! ! xV+:P! ER00,! )bH,!
R:821! 238!/21!W-;8/21!</3!=D8;3:/7/883L!<63!32?@!21!16@/C5!677/1!=/77/1!0/O21</8!51<!<2/18!673!
218/-1/!I;18-;77/,!%/CM.72?@!</-!`XR:821CD8;3:/7/88>/-91</-51./1!16?@!(idPiX%/@61<751.L!
3;778/! <2/! #;77/! >;1! /&Z(! 0CJ,! >;1! (?@/-:-9O8/1! 21! <2/3/B! =536BB/1@61.! 518/-35?@8!
J/-</1,! %/2! </-! i/38/-1! %7;8! R167D3/! B28! </B! A;7D:7;167/1! R182:S-A/-! #60028! R182X

















R5O! </-! 721:/1! (/28/! 321<! <2/! "-./01233/! *_! (8<! 16?@! (iXdPiXRAA72:682;1L! 65O! </-! -/?@8/1! (/28/! )! (8<! 16?@!
RAA72:682;1! <6-./38/778,! P2/! %61</1@S@/! </3! B;1;:7;167/1! R182:S-A/-3! F;53/! R182XR?821L! ?7;1/! GV! E*o[bbc!




R5O.-51<! </-! %/;06?@851.! >;1! P/A;7DB/-23682;1! 51<! </-! %//21O753306-:/28! </3!
R53-2?@851.3>/-@678/13! </-! `XR:821O63/-1L! 3;778/1! 21! <2/3/B! =536BB/1@61.! <2/! #;77/! >;1!
#RG*dG<?V_!518/-35?@8!J/-</1,!%/2!</-!i/38/-1!%7;8!R167D3/!</3!A;7D:7;167/1!R182:S-A/-!






R5O.-51<! </-! 32?@806-/1! %61</1! 21! R00,! [g! Ex*Vb:PH! 3;J2/! 21! R00,! [\! Ex_V:PH! :611!
O/38./38/778!J/-</1L!<633!@5B61/!F(G3!)!51<!*_!(851</1!16?@!(iXdPiXRAA72:682;1! E21:7,!
I;18-;77/H! /&Z(! /fA-2B2/-8/1,! #6?*dG<?V_! :;118/! *_! (8<! 16?@! (iXdPiX! %/@61<751.!


































!""#& MG%& ^/-1/(4& S291& !4)2J-/& 794& E).\]C6.@F& +3?)4/(&
?/-/4.+J?)2/(&P1)??I/22/4! 21!R0@91.2.:/28!</-!(iXdPiX
%/@61<751.! 0/2! P65/-2BA5730/8-2/0! 51<! /21/-!
i2/</-@;7O-/e5/1C!>;1!V!TC!B28!(8;-C!F/<2?67!P5;728@s(P*!
E(8;-C! F/<2?67! R$L! Y9./-J27/1L! (?@J/2CH,! P2/!
$/36B82BA573C6@7! 0/8-5.!*bbb! E1! UVH,!P2/!%61</1@S@/!</3!
B;1;:7;167/1! R182:S-A/-3! F;53/! R182XR:821L! ?7;1/! GV!
















G@6B0/-!R336D! E%;D</1L! *\)_c! (?@B2<8L!/8! 67,L! _bb)6H!0/158C8,!P2/3/-!J5-</!5-3A-M1.72?@!
OM-!<2/!R167D3/!>;1!G@/B;86f23!0/2!n/5:;CD8/1!/86072/-8!E)*%+',-#!"#)'.*/0.1&#2!'.'345#$'.#
6789# :*..#;!3&1%!'"9# <*$*.'=;*"%1.# 1",# >&'%'/'.-5# ?'"3(:+*"# :+*"5# ?0;1"1# >&*--# 6@@ABC#
%/2!</-!R53J/-851.!</3!%;D</1!G@6B0/-!R336D3!J5-</1!6533?@72/K72?@!:;BA7/88!B2.-2/-8/!
=/77/1! e56182O2C2/-8! ER00,)*H,! P2/! h18/-35?@51./1! </-! F2.-682;137/23851.! 2B! %;D</1!
G@6B0/-!R336D!16?@!(iX%/@61<751.!B28!</B!W2/C;3;1!*bb!Ei;7OL!I1288721./1L!P/583?@761<H!
2B!P65/-2BA5730/8-2/0L!51<!/21/-!$/36B82BA57361C6@7!>;1![bb!ERL!GH!2B!N/-.7/2?@!C5!*bbb!
E%L! PH! 238! 21! R00,)_! .-6A@23?@! <6-./38/778,! "0/1O6773! J5-</1! <2/! %/@61<751./1! B28! /21/-!
i2/</-@;751.3O-/e5/1C!>;1!_TC! ERL!%H!51<!V!TC! EGL!PH!././1M0/-./38/778,!P2/!(?@67751./1!
C/2.8/1!0/2![bb!'BA573/1!51<!/21/-!i2/</-@;7O-/e5/1C!>;1!_!TCL!/21/!32.12O2:618/!"-@S@51.!
</-! F2.-682;1! 0/2! bLbaaB^dBBp! E_+! w*Lg+H! 51<! /21/-! 32.12O2:618/1! "-12/<-2.51.! 0/2!
bL_+gB^dBBp! E*+! w*LV*H,! %/2! /21/-! %/3?@67751.! B28! *bbb! 'BA573/1! E_TCH! :;BB8! /3! C5!
















"3!J5-</1! 15-! >;773891<2.!B2.-2/-8/! =/77/1! ERH! ./C9@78L! <2/! 32?@! 0/-/283! 21! </1! `278/-A;-/10/O21<72?@/1!F(G3L!
60/-! 1;?@! 12?@8! B2.-2/-8/1! F(G3! E%HL! J5-</1! 12?@8! e56182O2C2/-8,! P2/! >;773891<2.! B2.-2/-8/1! =/77/1! 321<! <2/!
.-;K/1!$/027</!21!%27<!RL!<2/! 21!</1!`278/-A;-/1!38/?:/1</1!F(G3L!C/2./1!<2/!21!%27<!%!<6-./38/778/1!:7/21/-/1!






















@ 7 8 9 : 7 ; ; A ! 6! % )
/ > ? / / C
! 6! ( (
/ > ? / / C
! 6"# #
/ > ? / / C
! 6# $ )













































W2/C;3;1! *bb! Ei;7OL! I1288721./1L!P/583?@761<H,! "3!J5-</1! <2/! "1/-.2/385O/1! EbLbVg!B^dBBpL! bLbaa!B^dBBpL!
bL*__!B^dBBpL!bL_+g!B^dBBpH!21!I;B021682;1!B28![bb!'BA573/1!ERL!GH!;</-!!*bbb!'BA573/1!E%L!PH!3;J2/!/21/-!






%/2! /21/-! i2/</-@;751.3O-/e5/1C! >;1! V! TC! /-./0/1! 32?@! 0/2! [bb! $/36B82BA573/1!




32.12O2:618/1! "-12/<-2.51.! 0/2! bL_+gB^dBp! EVL[! w*La+H,! P2/! h18/-35?@51./1! </-!
































!""#M$%!'()*+,-.+/& 0)(-1/22345& ?,5(,/(1/(& b/22/4& ,?& & S9J6/4& C+)?"/(& !--)J& 16?@! (iX%/@61<751.! E*bbb!
'BA573/H!B28! </B! "F(X$/-98! P;7;-! G7638! E"7/:8-;B/<2?67! (D38/BL! I;13861CL! P/583?@761<O,! "3! 321<! 21! ERH! <2/!
"-./01233/!B28!/21/-!i2/</-@;7O-/e5/1C!>;1!_!'BA573/1!A-;!(/:51</!51<!21!E%H!B28!V! 'BA573/1!A-;!(/:51</!







P2/! PiX%/@61<751./1! B28! /21/-! i2/</-@;751.3O-/e5/1C! >;1! _! TC! C/2.8/1! 0/2! O638! 677/1!
%/3?@67751./1L! B28! R5316@B/! >;1! bLa[! 06-! E+_! w! [L+[HL! 32.12O2:618/! "-@S@51./1! </-!
F2.-682;13-68/!2B!N/-.7/2?@!C5-!I;18-;77/!EgL[!w+L)[H,!"3!J5-</1!%/3?@67751./1!B28!bL_[!06-!
E_+w!_L*)HL!bL[!06-!E++L_[w!_L\\HL!bLa[!06-!E+_w![L+[HL!*Lbb06-!E_aLa[!w*bL+VHL!*L_[!06-!E*bL_[!
w+LaaH! 51<! *L[! 06-! E*bL_[w*L[bH! e56182O2C2/-8,! '</1823?@/! N/-35?@/! J5-</1! B28! /21/-!
i2/</-@;751.3O-/e5/1C! >;1! V! TC! <5-?@./OM@-8! 51<! /-.60/1! 32.12O2:618/! "-@S@51./1! </-!
F2.-682;137/23851./1! 2B! N/-.7/2?@! C5-! I;18-;77/! EgL[! w+L)[HL! B28! R5316@B/! >;1! *L_[! 06-!
E*[Laa!w_L\VH!3;J2/!*L[!06-!E*VLa*!w)LbgH,!P2/!.-6A@23?@/!P6-38/7751.!C/2.8!/21/1!R1382/.!>;1!
bL_[!06-! E_b!wVL_VH!65O!bL[!06-! E*aLa[!w_L)+H!51<!/21/1! 7/2?@8/-/1!R0O677! >;1!bLa[!06-! E**!
w*Lg+H!65O!*!06-! E*VL+*w)L+VH,!P2/!F2.-682;137/23851.!>;1!F(G3! 2B!%;D</1!G@6B0/-!R336D!
J5-</!/0/1O6773!B28!</B!(8;-C!F/<2?67!P5;728@s(P*!E(8;-C!F/<2?67!R$L!Y9./-J27/1L!(?@J/2CH!











































R$L! Y9./-J27/1L! (?@J/2CH! C/2.8/! /21/! 32.12O2:618/! "-@S@51.! </-! F2.-682;13-68/! 0/2! /21/-!






F/<2?67! P5;728@s(P*! E(8;-C! F/<2?67! R$L! Y9./-J27/1L! (?@J/2CH! C/2.8/! /21/! 32.12O2:618/!
F212B2/-51.!</-!F2.-682;13-68/!0/2!%/3?@67751.!B28! *!06-! E*V+L_[!w_+LV_HL!*L_06-! E+_aL_[!
wV)L*+HL! *LV06-! EV\+L[! wV*Lb+H! 2B! N/-.7/2?@! C5-! 510/@61</78/1! I;18-;77/! E[\*La[! w+[L+*H,!
hB!<2/3/!"-./01233/!B28! /21/B!J/28/-/1!F2.-682;136336D! C5!M0/-A-MO/1!51<!60C532?@/-1L!
























%/2B! i51<@/2751.36336D! Ei;51<! 61<! T/6721.XR336DH! J/-</1! F(G3! 65O! 3A/C2/77/1L!





!""#& MH%& & A,.+1?,=(9-=9*,-.+/& !3<4)+?/& /,4/-&^346+/,2345-WN^9346& )46& :/)2,45WO!--)J& "/,& DPC-#& P/-!
:;1O75/18/!F;1;76D/-!J2-<!B28!T27O/!/21/-!J/2K/1!W2A/88/13A28C/!~./3?-6?@8L!3;!<633!/21/!C/77O-/2/!~i51</!
2B! F;1;76D/-! /1838/@8! ERH,! P2/! =/77:5785-3?@67/! J2-<! 21! <63! N2867B2:-;3:;A! E=/233H! 518/-!
%-583?@-61:0/<21.51./1!21:502/-8,!F28!Rf2;!G6B!F#!Rf2;>/-8!_bbF!E=/233H!J/-</1!<611!M0/-!_V!(8<!677/!*b!
F2158/1! %27</-! ./B6?@8L! <2/! </1! i51<>/-3?@7533! E%XPH! A-;8;:;772/-/1,! P2/! i51<@/2751.! J2-<! B288/73! </-!
`79?@/!21!Rf2;>/-8!_bbF!E=/233H!0/-/?@1/8!E=/233!Rf2;>/-8!_bbFL!RXW761![fdb,*_H,!
!




















P/-! N/-765O! </3! i51<>/-3?@7533/3! J5-</1! V! 51<! g! (851</1! 16?@! (?-68?@! 0/382BB8! 51<!
/-.60! O;7./1</! "-./01233/L! <2/! 21! R00,! )a! .-6A@23?@! <6-./38/778! 321<,! &6?@! V! (851</1! ERH!
:;118/! 0/2! </1! 12?@80/3?@6778/1! E1UVH! (?-68?@! /21! i51<>/-3?@7533! >;1! +_Lg*]! EwgLa)H!
>/-C/2?@1/8! J/-</1,! P2/! 0/3?@6778/1! (?-68?@3! B28! bL*[B^dBBpL! C/2.8/1! /21/1! ./-21./-/1!
i51<>/-3?@7533!>;1!_gL\V]!Ew_L\\H!3;J2/!/21/1!389-:/-/1!i51<>/-3?@7533!0/2!bL_B^dBBp!
>;1![gL+*]!Ew\L\VH,!&6?@!g!(851</1!E%H!J5-</!0/2!</-!I;18-;77.-5AA/!/21!i51<>/-3?@7533!
>;1! [\Lg*]! Ew[L)+HL! 0/2! bL*[B^dBBp! /21! i51<>/-3?@7533! >;1! [*LV_]! Ew)LbVH! 51<! 0/2!
bL_B^dBBp! /21! i51<>/-3?@7533! >;1! \+]! Ew**L__H! O/38./38/778,! &6?@! *_! (851</1! E12?@8!





!""#& MM%& P1)1,-1,-.+/& !3-Q/(1345& 6/(& ^346<2L.+/4& "/,?& ^346+/,2345-)--)J,! "21/! BS.72?@38! .7/2?@.-;K/!
i51<O79?@/! 238! OM-! <2/! N/-.7/2?@06-:/28! </-! >/-3?@2/</1/1! R1398C/! 51/-793372?@,! P2/! .-6A@23?@/! P6-38/7751.!














































4).+& P^W!**2,=)1,94& B28! </-! O;:5332/-8/1! "21@/28! >;1! (8;-C! F/<2?67! P5;728@s(P*! E(8;-C! F/<2?67! R$L!
Y9./-J27/1L!(?@J/2CH,P2/!P6-38/7751./1!C/2./1!</1!i51<>/-3?@7533!21!W-;C/18!V!(8<!16?@!(?-68?@!ERH!51<!g!(8<!
16?@! (?-68?@! E%H,!P2/! ÄXR?@3/! C/2.8!<2/! >/-J/1</8/1!"1/-.2/<2?@8/1! 21!</-! "21@/28!B^dBBp!51<!<2/! }XR?@3/!
38/778!</1!i51<>/-3?@7533!21!W-;C/18!653,!P2/!(?@67751./1!J5-</1!B28!bL*[!51<!bL_!B^dBBp!<5-?@./OM@-8,!
!
"3! J5-</! </3! i/28/-/1! </-! =/28-65B! .-6A@23?@! <6-./38/778L! </-! 023! C5B! >;773891<2./1!















!""#& MY%& '()*+,-.+/& 0)(-1/22345& 6/(& b/,1& ",-& I3?& 7922-1L46,5/4& ^3467/(-.+23--& ,4& D,431/4& 4).+& P^W
S/+)462345&B28! (8;-C!F/<2?67! P5;728@s(P*! E(8;-C!F/<2?67! R$L! Y9./-J27/1L! (?@J/2CH,! P2/! ÄXR?@3/! J/238! <2/!





























W761! [fdb,*_HL! 3;! <633! /21/! I;BA7/88<;:5B/18682;1! /1838/@8L! <2/! <2/! =/770/J/.51.! 16?@!
$/3?@J21<2.:/28L!C5-M?:./7/.8/!(8-/?:/!51<!<2/!P23861C!C5B!R53.61.3A51:8!</-!=/77/!16?@!



















P2/! "-./01233/! </3! =/778-6?:21.XR336D3! C/2./1! OM-! 677/! %/3?@67751./1! B28! O;:5332/-8/-! EbL_!







&6?@! </1! %/3?@67751./1! B28! </-! `;:5332/-8/1! "21@/28! >;1! (8;-C! C/2./1! 32?@! 16?@! /21/-!




W2f/7! EwbLgVH!0/2! *LV06-,! %/2! </-!%/5-8/2751.!</-!$/3?@J21<2.:/28/1!/-./0/1! 32?@!/0/1O6773!
32.12O2:618/! "-./01233/! B28! 3/70/1! %/3?@67751.3B538/-1! ER00,a*H,! P2/! $/3?@J21<2.:/28/1!
0/8-6./1!21!</1!I;18-;77.-5AA/1!2B!F288/7!bL++!W2f/7dF2158/!Ew!bLbaH!51<!/-@S@/1!32?@!0/2!
</-!%/3?@67751.!B28! </-! O;:5332/-8/1!"21@/28! 0/2! bL_B^dBBp!65O! bLVa!W2f/7dF2158/! EwbLbaH!
51<! 0/2! bL+B^dBBp! 65O! bLV[! W2f/7dF2158/! EwbL*+H,! P2/! ! %/@61<751.!B28! *! 06-! /-.208! /21/!











@789:7;;A !6#+/>?//C !6$+/>?//C "6!!+<=: "6%!+<=:






P2/! C5-M?:./7/.8/1! P23861C/1! C5B! R53.61.3A51:8! J/-</1! /0/1O6773! B28! F/86B;-A@!
0/382BB8! 51<! /-./0/1! OM-! <2/! I;18-;77.-5AA/! 2B! F288/7! /21/1! i/-8! >;1! ab[LVV! W2f/7! Ew!
_g_L_[HL!J/7?@/-!>;1!677/1!0/3?@6778/1!=/77/1!M0/-3?@-288/1!J5-</!ER00,a*H,!(;!/-./0/1!32?@!
OM-!<2/!!O;:5332/-8/1!%/@61<751./1!B28!bL_B^dBBp!/21/!P23861C!>;1!ga_L*g!W2f/7!Ew_)gLa\H!


















@789:7;;A !6#+/>?//C !6$+/>?//C "6!!+<=: "6%!+<=:
!



























K6CJ63! J6/8;<G! .:! L6C6.78! J6C! MC;3/H<;3=;=.23/:6J.>.3! 6.3F6/6=>=-! "6C! NCD2<F! J.6/6C!
M86C;H.6D2C:! ./=! O6J278! J1C78! J.6! F6C.3F6! P3>;8<! B2:!5$@/Q! J.6! .8C! R.6<F6G.6=! 6CC6.7863!
<.:.=.6C=-! N.36! J.C60=6! PHH<.0;=.23! .3/! R.6<F6K6G6Q! ./=! .3! 6.3.F63! ST<<63Q! K.6! G6.:! U6C>63!
023=C;.3J.>.6C=! ?LC6.=G;78Q! 6=! ;<-Q! +**VA-! L6/=C6G13F63! J.6! NDD.>.63>! J6C!
MC;3/H<;3=;=.23/=86C;H.6!EG6C!J.6!W6CG6//6C13F63!J6C!5.FC;=.23!>1!6CC6.7863Q!G6/=6863!.:!
P3/;=>! J.6! MC;3/H<;3=;=.23/3./786! >1! :2J.D.>.6C63! 2J6C! J.6! R6<<63! >1! 023J.=.23.6C63-! #:!
X;8:63! J.6/6C! PCG6.=! /2<<! F60<TC=! K6CJ63Q! 2G! /.78! :6/63789:;<6! $=;::>6<<63! .3! #8C6:!
G.2<2F./7863! W6C8;<=63! 13J! #8C63! @8;C;0=6C./=.063! EG6C! /=2YK6<<63Z! G>K-!
JC170K6<<63.3J1>.6C=6! 5678;32=C;3/J10=.23! :2J.D.>.6C63! <;//63-! N/! /2<<63! >6<<G.2<2F./786!
PJ;H=;=.23/HC2>6//6! J6C! 5$@/Q! B2C! ;<<6:! .:! L6C6.78! J6/! R9=2/06<6==/! 13J! J6/!
5.FC;=.23/B6C8;<=63/Q! >6.=Z! 13J! J2/./;G8T3F.F! 13=6C/178=! K6CJ63-! N/! 0233=6! :.=! J6C!
B2C<.6F63J63! PCG6.=! F6>6.F=! K6CJ63Q! J;//! :6/63789:;<6! $=;::>6<<63! EG6C! 6.3! 8286/!
:678;32/63/.=.B6/!I2=63=.;<!B6CDEF63!13J!/.6!/.78!/.F3.D.0;3=!B23!$[!13J!"[!G66.3D<1//63!
<;//63-! ".6! &3=6C/17813F63! !"# $!%&'# >6.F=63! DEC! $[Z! 13J! "[ZPHH<.0;=.23! J.B6CF63=6!
NCF6G3.//6-! N/! 0233=63! W6CT3J6C13F63! J6C! R6<<C6;0=.23! .3! PG8T3F.F06.=! B23! J6C!
\6/;:=.:H1</;3>;8<Q! [.6J6C82<13F/DC6]163>Q! ;HH<.>.6C=63! N36CF.6J.78=6! 13J! J6/!
R6.=D;0=2C/!D6/=F6/=6<<=!K6CJ63-!".6![.C0:;^.:;!!"#$!%&'!K;C63!B23!J63!O6K6.</!6.3F6/6=>=63!





SEC! J.6! B2C<.6F63J6! PCG6.=! K1CJ63! ;1//78<.6Y<.78! 5$@/! 2H=.:;<6C! _1;<.=T=! 13J!
L6/78;DD6386.=! ;1/F6KT8<=-! ".6! EG6C! ".78=6>63=C.D1F;=.23! F6K2336363Q! /H.3J6<D`C:.F63!









?5232>9=63! 13J! 5;0C2H8;F63AQ! @"Za,! ?UT:;=2H26=./786! $=;::>6<<63A! 13J! @"Z,b!
?c6102>9=63A!G631=>=Q!J.6!;</!(6F;=.B:;C06C!6.3F6/6=>=!K1CJ63!?I.==63F6CQ!6=!;<-Q!)dddA-!"6/!
[6.=6C63! K1CJ63! J6C! 'G6CD<T7863:;C06C! @"! )*b! ?N3J2F<.3Z! M\SZYZX6>6H=2CA! ;</!
I2/.=.B:;C06C!DEC!5$@/!6.3F6/6=>=!?L;CC9!6=!;<Q!)dddA-!P1DFC13J!J6C!'G6CD<T7863HCT/63>!B23!
@J!)*b!;1D!N3J2=86<>6<<63!?\21F2/!6=!;<Q!)deeQ!P.C;/!6=!;<Q!)ddbA!K1CJ6!>1/T=><.78!J6C!@J!)*f!
?W@P5Z)Z! W;/71<;C! 76<<! ;J86/.23! :2<671<6Z)A! ?%<.3>Q! 6=! ;<-Q! +**bg! $78:.J=Q! 6=! ;<-Q! +**f;g!
$78:.J=Q! 6=! ;<-Q! +**fGA! G6/=.::=Q! J6C! .:! (2C:;<D;<<! G6.! N3J2=86<>6<<63! D68<=! 13J! 31C! G6.!
63=>E3J<.7863!IC2>6//63!6^HC.:.6C=!K.CJ!?'/G2C3!6=!;<Q!)dedA-!"6C!B6C8T<=3./:TY.F!F6C.3F6!
P3=6.<! B23!5$@/! ;3! J6C! \6/;:=>6<<>;8<! ?I.==63F6CQ! 6=! ;<-Q! )dddA! /2K.6! J.6! ;<=6C/;G8T3F.F6!!
W6CC.3F6C13F! J6/! P3=6.</! B23! 5$@/! ?@;H<;3Q! +**VAQ! ! /.3J! 8.3/.78=<.78! J6/! 82863!
J1C78/783.==<.7863! P<=6C/! 13/6C6C! IC2G;3J63! B23! f,Qb! h;8C63Q! >1! G6;78=63-! "6C!(;78K6./!
J6C! I<;/=.>.=T=! J6C! 5$@/! 13J! J.6! 6^6:H<;C./7863! NCF6G3.//6! J6C! SP@$ZP3;<9/6Q! :.=! 6.363!
J1C78/783.==<.7863! \68;<=! B23! f,Qb! IC2>63=! 5$@/! Q! J670=63! /.78! :.=! J63!
&3=6C/17813F/C6/1<=;=63!;3J6C6C!PCG6.=/FC1HH63!?PC382<JQ!6=!;<-Q!+**fg!%<.3>Q!6=!;<-Q!+**bA-!
".6! U6=6C2F63.=T=! J6C! 5$@ZR6<<01<=1C! K1CJ6! G6C6.=/! B23! W2F6<! 13J! %2<<6F63! F63;16C!
G6=C;78=6=! ?W2F6<Q! 6=! ;<-Q! +**aA-! W23! B.6<63! PCG6.=/FC1HH63! K6CJ63! /.6! ;1DFC13J! J6C!
U6=6C2F63.=T=!J6/8;<G!K6.=6C!F6D;//=Q!13J!;</!/2!F63;33=6Q!/=C2:;<63!%327863:;C0/>6<<63Q!
G6>6.7836=!?5.3F16<<Q!6=!;<-Q!+**)A-!L6>2F63!;1D!J.6!B2C<.6F63J6!PCG6.=!:E//63!J;/!P<=6C!J6C!
IC2G;3J63! 13J! J.6! 13>1C6.7863J63! P3F;G63! J6C! 56J.0;:63=;=.23! 13Ji2J6C! ;3J6C63!
NC0C;3013F63! J6C! IC2G;3J63Q! 13=6C! J6:!P/H60=! J6C!5678;32=C;3/J10=.23Q! G6CE70/.78=.F=!
K6CJ63-! 5.=! J6:! P<=6C! B6CT3J6C3! /.78! S2C:! 13J! \C`Y6! B23!5$@/! ?L;^=6CQ! 6=! ;<-Q! +**,AQ!
K6<786! >1! 6.36C! F6/=`C=63! ?h;;<210! ;3J! c;::6CJ.3FQ! +**dA! 2J6C! B6CT3J6C=63!
5678;32=C;3/J10=.23! ?U1;3F! ;3J! #3FG6CQ! +**bg! 56;>>.3.Q! 6=! ;<-Q! )ddeA! DE8C63! 0;33-! "6/!
[6.=6C63!0233=6!;3!5$@!F6>6.F=!K6CJ63Q!J;/!:.=!J6:!P<=6C!J6C!IC2G;3J63! .3/G6/23J6C6!
J.6! X6;0=.23/DT8.F06.=! B23! P0=.3! ;1D! :678;3./786! $=.:1<.! 3;78<T//=! 13J! J.6! \6D;8C! B23!
$636/>63>!6C8`8=!K.CJ!?%;/H6CQ!6=!;<-Q!+**dA-!".6/!./=!6.3!K.78=.F6C!I130=Q!J6C!.3!P3G6=C;78=!
J6/!C6<;=.B!82863!"1C78/783.==/;<=6C/!J6C!IC2G;3J63!:.=!G6CE70/.78=.F=!K6CJ63!:1//-!";!J.6!






W6C/1786! ;3! 5$@/! OE3F6C6C! I;=.63=63Q! 0`33=63! ;1DFC13J! B23! ;<=6C//H6>.D./7863!
$63/.=.B.=T=63Q! >1! ;GK6.7863J63![.C0:;^.:;Q! G6>2F63! ;1D! J.6! ;HH<.>.6C=63!"2/63! DE8C63-!
(;78! %;/H6C! 13J! %2<<6F63! 0;33! B6C:1=6=! K6CJ63Q! J;//! 5$@/! OE3F6C6C! IC2G;3J63! 3278!
/63/.=.B6C! ;1D!:678;3./786! $=.:1<.! C6;F.6C63! 0`33=63-! P1DFC13J! J6C! /68C! F6C.3F63! P3>;8<!
O13F6C! IC2G;3J63Q! 0`3363! 8.6C! J6C>6.=! B23! 13/! 06.36! 6.3J61=.F63! P1//;F63! F6=C2DD63!
K6CJ63-!P178!>6.F63!J.6!&3=6C/17813F63!B23!c28C6C!13J!%2<<6F63!?c28C6CQ!6=!;<-A! Q!G6.!J6C!
"C170Z! 13J! $=2YK6<<63;HH<.0;=.23! ;<=6C/;G8T3F.F! 13=6C/78.6J<.786! NCF6G3.//6-! $2! >6.F=63!
/.78! G6.! J63! $=1J.63! B23! c28C6C! 6=! ;<-! 6.3! /.F3.D.0;3=! /=TC06C6/! P3/HC678B6C8;<=63! B23!








J;C-! N/! 0233=63! J.78=6;G8T3F.F6! R6<<;G=CTF6! .:! W6C/178/;1DG;1! D6/=F6/=6<<=! K6CJ63-![.6!
B23! 52==! 13J! U6<:06! F6>6.F=! K1CJ6Q! /.3J! J.6! X6;0=.2363! J6C! R6<<63! >1:! M6.<!
%23D<163>;G8T3F.FQ! K6<786/! /.78! .3! 13/6C63! W6C/17863! .3! J6:! P1/:;Y! J6C! R6<<;G=CTF6!
K.J6C/H.6F6<=6!?52==!;3J!U6<:06Q!+**VA-!N/!0233=63!R6<<B6C<1/=6!HC2H2C=.23;<!>1C!R6<<J.78=6!
.3! J63! J1C78F6DE8C=63! W6C/17863! D6/=F6/=6<<=! K6CJ63-! N/! >6.F=63! /.78! :.0C2/02H./78!
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;1D!6.36!.3!\;3F!F6/6=>=6!PH2H=2/6!?W6==6C0.3JQ!6=!;<-Q!+**bAQ!2J6C!;G6C!B.6<<6.78=!;178!;1D!
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>K./7863! ;<<63! B.6C! L6/78;<<13F/]16<<63! D6/=F6/=6<<=Q! K;/! ;178! G6C6.=/! B23! ;3J6C63!
PCG6.=/FC1HH63!D6/=F6/=6<<=!K6CJ63!0233=6!?c28C6CQ!6=!;<-Q!g!5;C=.3.Q!6=!;<-Q!+**fg!$:.=8Q!6=!;<-Q!
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
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